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of  moM  of  ikr  m  jdWo,  or  pltawn  p(  ttudtn,  that 
»«t«  ftobiiaalUnjr  completfd  during  Uw  •fcotid  half  of  19S4 
at*  pffxowJ  In  thU  docuacnl — ihc  main  body  of  ORO'a 
awiiiannual  rtport  Smral  olhar  aindica,  dealing  largely  with 
ondinr  warfart,  art  reported  upon  aeparateiy. 

A  footnote  to  each  acctlon  of  thla  report  ghrea  one  of  two 
retereMcea  either  the  noadier  of  the  ORO  poblicatiun  in  which 
fa* that  drtaile  are  to  be  found  or.  in  caaea  where  the  work  haa 
net  reached  pubUcatioo  atage,  the  itudy  number. 
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A  Ouick  Sur  vey 

m/ 


A  RIFLE  COMPANY  UNDER  ATOMIC  ATTACK 

Photographic  record  of  a  troop  test  discloses  each  member’s  exposure 
to  atomic  effect'!  in  the  vorious  situations  common  durinij  combat 
Among  the  recommendations;  Protect  command  personnel — who  were 
found  to  be  oipeciolty  vuinerobte^on  j  provide  equipment  that  will 
ennbie  a  company  to  dig  itself  in  fost.  Page  I 


ARTILLERY  vs  MORTARf  vs  TAC  AIR 

To  achieve  the  some  level  of  casualties  against  on  area  forget,  the 
F-B4F  costs  from  2  to  20  times  os  much  as  division  ond  corps  artillery. 
The  Army  should  develop  o  heovy  mortar  sigriflcantly  better  thon  the 
present  105— mm  and  should  reevolufc  the  need  for  the  240— mm 
howitzer.  f  utu:  7 


THE  LETHAL  AREA:  CF  Alk-BURST  SHELLS 

Sample  finding.  For  a  lOS-m-n  howitzer  shell  used  against  oer.onnel 
some  of  whom  are  srondina.  some  crooch'rg,  and  some  prone,  Ihe  best 
height  of  burst  is  12  feet.  But  a  burst  at  imy  height  between  10  ond  21 
feet  will  be  at  least  90  per  en!  efficient  again't  eoch  of  these  target 
types. 
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HOW  GOOD  IS  LACPOSSE? 

This  missile — being  developed  for  use  against  bunkers  and  pill  boxes 
— looks  to  be  more  expensive  than  heavy  artillery  until  the  artillery 
range  exceeds  1 4,000  meters.  Page  10 


STATUS  OF  THE  NIKE  5  PROGRAM 

Informotion  available  to  officiols  in  the  Pentagon  is  not  sufficient  to  show 
top  management  whether  or  not  oil  aspects  of  the  program  are  progres¬ 
sing  as  planned.  We  seem  to  be  meeting  gools  with  respect  to  NIKE 
specialists  and  materiel  but  may  be  falling  behind  in  training,  tactics 
ond  doctrine,  and  the  construction  of  sites.  Pogc  I X 


HOW  HIGH  SHOULD  RADAR  ANTENNAE  BE? 

Study  of  three  European  MLRs  shows  thot  in  these  coses  the  height  of 
radar  ontennoe  makes  very  little  difference  in  the  range  at  which  low- 
flying  planes  can  be  detected.  Terrain,  though,  is  highly  important  and 
must  be  considered  when  evaluating  systems  like  HAWK.  Pog^?  !  4 


THE  CORPORAL  AS  A  GB-CARRIER 

This  missile  is  likely  to  do  a  better  }ob  ogcinst  o  given  personnel  target 
when  carrying  an  atomic  worheod  thon  when  carrying  nerve  gas  In  the 
present  cluster  warheed.  For  GB  delivery  the  F— 84F  Is  presently  superior 
to  the  CORPORAL.  Page  18 


COMPARING  US  AND  SCV:ET  TANKS 

A  series  of  duels  in  which  oil  conditions  ore  the  same  except  firepower 
and  armor  provide  bosic  effectiveness  ratios  for  each  weapon.  Among 
the  findings;  The  M— 48  is  dose  to  a  mofch  for  the  JS— 3  os  we  know  it, 
while  the  T-43  it  about  two  ond  half  times  better.  When  Soviet  lonks 
ore  given  some  of  the  improvements  built  into  US  tanks  in  rcceot  years, 
the  T-43  still  hot  an  tr^ge.  P«ge  ID 
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FOR  A  MORE  EFFECTIVE  RESERVE  PROGRAM 

A  study  of  more  than  5000  enlisted  men  as  they  left  active  duty  shows 
that  only  10  percent  intended  to  join  reserve  units.  Six  months  later 
only  3  percent  octually  hod  joined  units,  and  only  22  of  'hese  men  were 
found  in  infontry  line  units.  Recommendations  for  improving  this  situa¬ 
tion  ore  made.  Page  2-1 


KEEPING  TABS  ON  THE  RESERVE  FORCES 

A  proposed  new  reporting  system  would  enable  top  Army  monogement 
to  see  quickly  the  over-all  effectiveness  of  the  reserves  ot  ony  given 
time.  By  emphasizing  values  rather  than  men,  the  system  would  make  it 
easier  to  spot  weoknesses  in  the  reserve  program  and  to  r'redict  the 
results  of  proposed  remediol  action.  Page  28 


WHAT  MAKES  AN  EFFECTIVE  RIFLEMAN? 

A  study  of  12  rifle  companies  in  Korea  finds  that  the  good  rifleman  is 
likely  to  be  emotionally  more  stable — but  no  more  intelligent — than  the 
poor  one.  He  is  less  cocksure  and  he  hos  hod  more  combat  experience. 

Page  32 


PREVENTING  UNNECESSARY  SURRENDERS 

Many  Americans  apparently  have  given  up  when  other  courses  were 
still  open  to  them.  Give  men  more  rugged  training  and  ptoce  more 
emphasis  on  what  an  isolated  unit  can  do,  and  they  will  be  less  likely 
to  surrender.  i  fig,- 3-; 


OCCUPYING  THE  USSR 

On  the  basis  of  the  German  experience  in  odministering  occupied  Rus¬ 
sian  territory,  our  policies  should  include  emphasis  on  representative 
government,  freedom  of  religion,  individual  londholdings,  ond  fulfillment 
of  notionalist  aspirations.  A  single  occupation  authority  responsible  to 
the  theater  commander  would  be  needed.  We  should  be  reody  to  re¬ 
cruit  and  train  Russian  personnel  for  government  positions.  Other 
lessons  are  drawn.  Pogt*  35 
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FOR  rSYWAR  AGAINST  CZECHOSLOVAKIA 

An  or«o  manual  pr«>*n»i  information  on  th«  hitlory,  culture,  polilict, 
and  other  factor*  necesiory  to  on  undertlonding  of  the  Czechs  and  the 
Slovokt  and  then  uses  it  to  lay  down  principles  of  o  psywai  compoign. 
Czech  and  Slovoir  soldiers,  for  instance,  traditionolly  desert  o  foreign 
militory  organization  that  they  don't  like  and  then  join  up  with  one  that 
they  do — but  Czechs  could  never  be  expected  to  surrender  to  o 
German-speaking  unii.  Puge  40 


REST  DENSITY  FOR  FSYWAP  LEAFLETS 

Present  methods  of  delivering  leaflets  in  psychologicol  worfore  oper¬ 
ations  normally  drop  from  30  to  1000  per  1000  square  meters.  Analysis 
based  on  tests  with  friendly  forces  in  Korea  indicotes  that  60  is  er.ough 
to  ensure  a  high  probability  of  man-leoftet  contoct.  Pcige  -12 


PSYWAR'S  EFFECT  ON  SURRENDER  IN  MALAYA 

Propaganda  was  one  of  several  factors  thot  worked  together  in  bring¬ 
ing  about  the  surrender  of  Communist  terrorists.  Three  other  important 
ones  were  inodequoie  treatment  by  Communist  forces,  intoleroble  phys¬ 
ical  conditions  while  in  combat,  and  a  relatively  great  amount  of 
combat.  Poyi.  43 


SHORT  REPORTS:  Testing  Officers’  Atomic  Knowledge 

A  test  given  to  tome  1650  officers  shows  o  good  deal  of  mitinformotion 
about  otomic  weapons  and  toclics.  The  overage  score  on  75  questioni 
was  43— one  poml  higher  thon  the  score  of  OftO  s  professional  em 
ployees.  .  .  Alto  ir  thir  section  War-Coming  a  Smoll  Unit  Action  .  ,  . 
New  Computolionol  Methods  for  Symbolic  logic  .  .  .  Field  Totting  the 
Single-CoN  Sign  Procedure  .  .  .  Meeting  the  Need  for  U’lguitls  .  .  . 
The  Ifleci  of  Storms  on  Opero'ions  m  Korea.  p 


a 


SECRET 


SECRET 


Semiannual  Report 

OPERATIONS  RESEARCH  OFFICE 


SECRET 


SECRET 


* 


V  ulnerability 
to  Atomic  Effects 


A  troop  test  in  wh-rh  rvery  mrmber  wm 
ronlinually  ulMMrr%r«i  for  •r\rn  day*  priH 
^idr*  information  on  how  \ulnrraldiity 
^arira  with  the  unit**  artion  and  the  imlh 
%  idual'*  job  aMignmenl.  It  lead*  to  reefMii* 
mondation*  tor  inerraaing  the  chance  that 
a  company  will  remain  rffretite  under 
nuclear  attack. 


Fig.  2.  -This  map  ihowt 
the  field  test  tituation*. 


YYO\t  Miincialilc  arc  infantry  tri>o{M  to 
atmiiK  v.<'j|>on».''  What  —  if  any  — 
change'  in  'ar  lic*  and  doctrine  would  rc- 
(lui'c  llii*  vuln<-ral>ility  yet  maintain  a  high 
ilcprce  of  roniliat  rflccti\cne»i? 

At  ihc  rrtuil  of  a  troop  tot*  ti  learn 
•nine  of  the  far  t*  of  life  abcut  an  infantry 
rorii|>jn>'t  ailiviiict,  antwert  to  thrie  quca* 
now  !.3'. c  3  {irai'tiral  |ia«i«. 

The  lot  -  known  at  vii.io  and  ron- 
<lu<  led  at  Fort  Itcnning  in  February  l'>34 
iinolvrii  a  ritle  coinpany,  }iart  of  a  hr- 
|Miiliiii>  al  rr-;.'iiiient  who«e  inittion  wat  to 
ili'lav  the  riM'm\  i.i  tinrcttite  |Mi*ition3 
while  llo-  ili\i«ioP  prepared  a  tiroog  .MLR. 
I .ir  wM-n  liter  an  area  of  .'to  iMfuare 

inile*.  the  ioiii|uiiv  met  a  oelirn  of  titua- 
lion,  that  lilt  luiieil  e^M-iilially  all  tl>e  ma- 
iM-iitert  III  whiih  infantrt  tioo|Hi  aie  in- 
»iil\<  il  ihiiiii^  >  oniliat  attai  k,  tlefeiite.  tie- 
l.itina  attioii.  aiel  «.>  on.  f  ^■.•ule  .t  allow* 
the  iiiMiv  III  ;tie  at  lion. 

•  t  t>KI.  I  I  II  I 


Tlie  unit  waa  told  that  atomic  wra|M>na 
hail  lieen  uted  by  liolh  tidet,  and  iiertonnel 
were  ordrreri  to  Mav  in  fotholn  at  all  timet 
etrr)>l  when  the  tituation  required  llii  m  to 
lie  out  title. 

Thtoughuul  the  maneuver  a  tram  of 
tome  fi't  Army  and  civilian  olniervert  maiir 
a  iiiiologtaphir  rintrd  of  what  the  mem- 
tier*  of  the  rnmpany  were  iloinft  and  how 
mui  h  they  were  e«|ii-*<-d.  f^at  li  nv  .1  va» 
|iho(iigranlie  I  apliroxiiiialeiy  evr/y  half 
hour. 

Ttie  photograpii*  were  analvrrd  al>  ‘he 
ilala  tranafrrrinl  In  piimh  1  ardt  for  torl- 
io^.  prinlina,  ai»i  tuiiimaii/iii)!.  In  the  end 
the  inveati-aator*  knew  how  -.11  the  lipe  of 
at  lion  in  whoh  the  t  iinipant  w  .1*  riiaagt-d 
ileteriiiiiird  the  deync  of  evpinure  |ti 
aliiniic  riTrit*.  and  ibi  tin*  evpo.iite 
varii'il  atcordie.g  to  a  |i<-r«oii  «  |i.iitii  olar 
p.!i  a**iynmriit. 
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TK«  eh«rls  tltow  iIm  ttaM 
rM«d«d  to  pr«p«rc  >ti<» 
pOMttoM  *n4  thm  propor¬ 
tion  ot  iKo  eompiiiy  ox- 
pOM«l  «t  vorlotM  rtmoo. 
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Job«  rt  th«  top  of  thH  l)«i  oro  tho  motf 
>wln«r«bW  to  «tomii  offoctt,  )Oto«  Of  tho  bot¬ 
tom,  laotf  Unit  Wtdor*  w«'o  in  opon  up 
to  four  iimot  «t  ofton  «•  othor  portonnof. 
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nWOlMGS  MOM  THI  VULCO  STUDY  (corn'd)  .  .  . 


Wh«n  occupying  Mt  tMombly  if««  or  • 
position  in  light  contort  with  tho  onomy. 
a  company  can  carry  out  rtocoaaary  fwne- 
tiont  with  80-90  porconi  o#  rtvo  unit 
always  undor  covor. 


%(oro  hand  toot*  for  proparing 
poa!tioM 

lattor  antranching  tool 

9awar  saw  and  pnawnsatk  drUh 

lapiosiva  chargas  far  digging  holot 

Machanical  hoia  diggar 

Mara  transpartatiaw  far  infantry 
agwipmant 


Canvas  avarhaad  covarwhahar  * 
halvas  whila  digging  pasitians 
A  light  avarhaad  cavar  far  aU 
pasitians 

AN  man  fully  clathad  all  tha  tinta 
Trucks  cavarod  whan  transporting 
parsannal 

fiaid  clathing  radaslgnod  to  halp 
pratact  araas  af  skin  now  aiposad 
Mara  amphasis  an  protacting  unit 
laadars 

A  daputy  campany  cammandar 
lattar  camittunicatians,  dawn  to 
rihaman  laval 
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How  Di|(^*ng  lo  Pay*  Off 

TKe  investigators  also  slu<lird  the  rlYrcta 
of  alon'.ic  «iea|M>iis- up  to  .Vi()-KT-on  i>rr- 
sonnrl  having  various  degrees  u(  cover,  and 
then  determitied  what  would  have  hap- 
prneii  to  the  rumpan)  under  four  hypothet- 
irai  altatls.  For  example,  with  the  com- 
pvnv  a»lrep  at  night  in  two-man  prone  fox¬ 
holes,  a  U)-KT  missile  exoioded  at  a  dit- 
taiwe  of  12.'i0  yards  would  have  taken  all 
hut  >1  jercrnt  of  its  members  and  1 1  per¬ 
cent  of  Its  firr(x>wer.  But  a  similar  attack 
‘•.h»n  the  unit  was  well  dug-in — having 
foil. .wed  present  doctrine  and  used  present- 
l\  available  r<|uipment  would  have  left  it 
with  altout  75  percent  of  its  strength  both 
in  rirr|K>wer  and  |>rrsonnel. 

vt  l.<  ii's  iiinin  /iioiincs  ore  ftfrirntrii  on 
ihr  I'lf'  ihrff  fNigri. 

\otiir  that  as  the  com|iany  starts  to  pre- 
pin-  .1  |“■•lll<^n.  It*)  (wtcenl  of  its  jwrsonnel 
an-  .0  I  he  <i|a'ii  e\|M>»ed  to  the  i-fiet  ts  of 
anv  nui  li-ar  warliead  rv|>luded  clufe 
I'lKiiirh.  The  propirtion  falls  'leadilv  until 
III  the  I  jM*  of  night  <M<  u|iancy  ot  a  Jeliliel- 
..;e  ileleii'r  pisitioii  it  reac  Ites  15  |irrcriil. 
it  neei/j  /«  fall  mock  more  rafntHy.  Ber- 
•or.iii'l  niti«l  liii.lerstand  that  s|>eed  may 
iin  an  'urviv  il.  I  hev  must  also  lake  advan¬ 


tage  of  cvisiing  ci|uipment.  For  .•vainple, 
IroofM  can  inrrea.se  their  protection  froni 
thermal  radiation — which  probably  would 
cause  the  majority  of  atomic  casualties-- 
l-y  digging  foxholes  under  the  cover  of 
shelter  halves.  But  iidditionai  digging 
aids  should  be  provided,  plus  items  such 
as  gloves  and  masks  to  protect  exposed 
skin. 

Notice,  <oo.  that  the  must  exjiosed  indi- 
vtiluols  are  the  key  [irrsonnel  in  the  chain 
of  I'ominand.  Implications ;  la  I  a  com¬ 
pany  s  command  post  should  tie  piutccled; 

I  hi  a  deputy  cort'.tnandrr  should  be  ap- 
jiuinted  and,  where  possible,  stav  under 
cover  wlieii  the  commander  is  exposed; 

II  I  following  an  atlai  k,  llie  -enior  surviv¬ 
ing  member  should  l>c  able— through  an 
improved  cuminunicationa  system — tu 
reat  h  all  other  survivora  quickly. 

.\noilier  noteworthy  point:  Some  120  of- 
ficrrs  roni|iletrd  a  questionnaire  calling  fur 
infor'iation  about  the  exposure  of  liim|>s 
in  the  same  situations  as  the  field  test  and 
the  lime  to  lomplele  various  lyfiex  of  de¬ 
fends.  Tfiey  gave  tile  answers  on  the  basis 
of  their  combat  exiieriemr.  Tht  rnullinf 
liala  aurrrti  lery  rlotrly  uilh  that  obtainrJ 
from  ihr  ftrid  Iftl, 


IN  SUM:  To  xtriko  th«  b«it  potsibi*  bolonc*  bolwoon  pro- 
l•ction  and  •ffectivonott  in  o^omic  worfor*.  a  riflo  company 
should  spood  th«  preparation  of  position*  and  thould  give 
mor«  oitenfion  to  shielding  personnel  ond  equipment.  The 
chonges  suggested  on  poge  4  would  substantially  improve  the 
amount  of  protection  ovoiloble,  ond  the  Army  should  con¬ 
sider  making  them.  Efforts  toword  greater  protection  than 
indicated  here  would  reduce  unit  effectiveness. 
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Comparing  Aiiill«*ry. 
Morfars,  ami  TAC  Air 


AKain*!  arra  larftrl*  of  ihr  »izr«  runaidrrrti,  lli«  Arniy'a  umh 
Hrapon*  arr  fiiuiiil  lo  lir  far  iiiorr  r<onuniiral  than  air  »lrikra 
by  F-HtK*.  Thr  iml  niorlar  •tu<lir«l  ia  ihr  Rmwian  120-mm. 


YF  FIELD  artiUrry,  hravy  mortart,  and 
^  tactical  air  Here  all  atailable  fur  a  job 
that  any  one  of  (hero  could  do,  which 
wf.uid  be  the  meat  economical  weapon,  and 
by  how  much? 

An  OKf)  coal-effectiveneta  aludy*  worka 
with  the  following  etementa; 

H  rapont--tht  artillery,  mortara,  and 
fishier  bom l>rr  li«lrd  in  Fig.  I,  plui  the 
2iS()  mm  gun.  I  Note  that  the  120  mm  mor¬ 
tar  m  a  Soviet  wra(>on.  I 

Targeii  -(at  two  mode  rate- tire  peraon- 
iwl  target*;  (lit  a  air.all  |ier»iinnrl  target 
irprcw tiling  an  emplated  mortar  or  ma- 
I  liir-e  sun  I  rrw  ;  (<  i  two  *mall  hard  targrta 
iriireo  nting  a  field  artille.  y  piece  or  any 
other  largd  that  lan  lie  defeated  l>y  one 
hit  iiy  a  2.T.'>  iiH'h  rocket  or  larger  weapon; 
I'll  a  «of(  vehiile  target  2';>ton  Irurk. 

I  lie  target*  arr  (l>>*e  enough  lo  the  .Mi.R 
to  lie  within  range  of  ra<  b  wra|K>n. 

(  r'<n  among  the  <  o«t«  taken  into  le- 
1  oiiiil  ai>  llio*e  of  priM  urrrn*  III.  |ierv>nnel. 
li  .<n«|x'itali<iri  In  a  front  in  r.enlial  F  rtmr, 
aii'l  o|»  ration  of  liir  w''a|Min«  •yilrm. 

•  OHII  •  f  .t  S  .»»♦«  !  I 


Arlility  leveli — in  the  ca»e  of  artillery 
and  mortara,  they  arc  haaed  on  day  of- 
tupply  ratra  given  in  the  field  manuals. 
Eat  h  airrraft  ia  astumed  to  fly  20  surtiea 
(ler  month. 

9  ra/ion  arrurary — for  military,  firing 
(able  error*  are  multiplied  by  2  fur  low- 
angle  file  and  by  .1  fur  high-angle  fire;  for 
mortar*,  the  military  characteristic  sfiecifi- 
ration*  oi  I  iierreiil  of  range  and  .1  mil*  de- 
fi-’ition  are  doubled;  for  the  F  H-IF,  bomb¬ 
ing  and  luckeiry  error*  are  bated  on  com¬ 
bat  .and  lr*t  data. 

('ntunhy  pro/>abi.'i/iei  these  are  cilcu- 
laird  on  the  basis  of  the  siir  and  vuinrr 
ability  of  the  target,  the  fragmentation 
chararirrislif  t  of  the  shell  or  bomb,  and  the 
ai  l  urai  y  with  which  it  ia  delivered. 

lor  each  wea|x>n,  the  study  first  deter 
mines  the  rout  of  delivering  one  round 
or  lioriih  -to  the  target  and  then  the  num- 
tier  of  rounds  requited  to  produce  a  gnen 
level  of  rasualties  or  damage.  Only  i  on- 
veotit-nal  ainmunition  is  used  and  morale 
effei  I*  are  not  considered. 
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COSTS  l»ft  TARGET  AHACKEO 


AHAOCMa 


tk 


OfRiRni 


>11  IMI 
MM 

MOWffSMI 

I 


ii<H  30N-  •«p«ct»c(l  tASwA(li«l  o««r 
•A  ATM  300  by  500  y*rds) 


9^(9.  ^.—Thit  it  Kow  w«4ipon»  compare 
on  «  co*t-«fT»ct)v«n«tt  b«iit 
med*ral«>»iM  p«rionn«l  targeti.  Half  the 
troopt  on  rtto attech  ar*  crouching,  half  a'* 
prono-  Of  tho  dofanding  troopt,  half  are 
Rrinp  from  trertchet;  half  «<#  crouching  in 
Ironcftoa.  Range*-  for  example.  3000  4000 
yard*  for  the  mortar*,  8000-  <  2.000  yard* 
for  Iho  8-Inch  howitzer— are  aelectad  lo  that 
targoH  for  each  piece  are  about  the  same 
dialance  forward  of  the  MLR.  The  attrition 
raNt  for  tactical  air  i*  assumed  to  be  0.3 
percent  per  sortie,  and  each  sortie  carries 
fesK  GP  bomb*,  either  500  or  )  000  lb. 
All  bomb*  and  shells  are  VT-fuzed, 


•I 


s-eat 


. . .  •*  a»a«« 


I  he  Kinditin* 

4eniri\l  urea  largrii  I  li.'.m-  I 
liiin  iIh-  <>iin|ieir  avai  -I  a  rr|)rr- 

•rtilalHi"  (x-r^.finrl  l,irK«'l.  NiCiir  that  the 
I  Jill  in  lhi»  <  *«r  I*  anyehcrr  lr<  m  3  tu 
1  I  liiiii-*  murr  rsiwiisitr  than  the  oilier 


H('a|Kiii<i,  hilh  :lir  I'Xi  ('|;{ioii  of  ih,-  2ilO  nun 
i;nn.  iioL  1  In  .mother  1  a»e  it  it  up 

to  3tt  Imiex  at  rxia'io-ite.  i  .Xin.iPi;  the  at- 
tillrry  «ra{uint,  the  It  un  it  howiUcr  it  the 
U-tl.  Miih  the  l.l.’i  nirii  h  .wit/i-r  a  1  lute 
trtiiii.l.  Ml  the  mi.tl.ir«  ure  h.  It.  r  lli.jn  the 
in-.  imii  lioHit/er.  Ilie  Hiittian  niapnii, 


; 
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llic  lju  nun  mciur,  i>  itu*  lot  lii',.^y  tnjr- 
l.ii  sln'lu'  l,  am)  Mur.rvihat  Ixllrr  tliontih 
nut  >i;jintn  aiilK  -tl  an  llu-  Ija  lum  hoHit- 

HI. 

.Iiiiiin\t  small  ps-ifonnfl  targets,  artillery 
au'ain  i->  iniii  h  cheag^r  than  tarti^al  air. 
I  hf  12l>  mm  ill  a^.iin  the  most  tronomical 
im  it.ir,  tiu*  the  l.V>  mm  and  8  imh  ho«ii- 
/I  t*  are  the  lx  •>!  neapan*. 

(i.uuM/  small,  hard  targets,  nurh  aa  art'J- 
l-  r^  |n‘>i  e»,  tlx  ie  i«.  nn  i  lear  i  ul  i  li< 'f e  l>r- 
l«et  ti  tlie  atliilerv  u>.in;:  ol.seriej  fire  and 
airi  rafl  tarrMiifr  the  i.Ta  jnih  rixket.  At 
tin  li  t  ;er  ra;..'i  n  and  a:.Min'l  the  «maller 
t'tpit  the  auj'lai.e  l.n.k*  Ixst. 

t.iiini/  stationary  lehiilrt,  t!i«  figihter 
hi.uux  r  in  ftiiin  2  to  lime*  a>  exgrenaive 
a«  attilliii  I  degietidirig  nn  the  artille'’) 

hi  r.i'  ti  uix-d  > . 

/ i<  <•,,/(<  ol  arTirnunition  reig  iired  (nr 
1  .  I'l  j  ih  u  preater  fur  tactual  air  than 
•  111  ii  ami  r.irpx  artilVry  i2l0  mm 


L<‘(lial  Arcii-^  <>1 

IN  rill  r  \it  \  i  in\  I  -r  ill*  KM -I 

•  t  »f  >  wU  « ••fi  j.jf  1*^0  jf.xl  ,'t.r  ^trnil.ir 
'lij'i.*'.  ( *ltO  H<*iii  'i  <*ul  It.r  lillt.ll  xirr.i* 

.1  »tnn.l  *  r  <<1  »«l:«  ii*,  I»iI»jI  .im  j  i*  ^l.al 

.1  h’.mK  Hjirii  irnih(|!Mt)  i.\  ill#' 
tirii'.U  will  tin*  fnjiM'Kr  t-l 

♦  .!•  il  It!  ,<•»  I 

l)«r  '1m  iU  H*  rr  ,iir  m»uI  hr  Ur- 

/'!%  Itrii  •stAfulm;.  if  Uiliirt;;.  4tul 

j.ffttr  -  H  ivrf  I  f-  IIK  I*  ffnin 

Il'rMhr*.  M’«  r»  •iM'/rixUV''  ill  UrfMlMA.  .MuJ 
iIk-  J’  l<<ri  fi  it  ifiirf  1. 


huvsit/'T  t'\i  rjilr;)  I .  Ii  is  luVAtT  (  ‘r  I’i'tr 
tl.  in  f-«r  (f\i:Jt)r.al  lUlilh-rv 

J  T'!u:ri!  f/Zi' an*  r  on'itlrrahlv  <  nrjp’  r 
than  IM)  in  niiiiiterliattery  fire  v>hi  n  the 
tarp-t  is  the  erew.  Fur  knuiliina  out  the 
giieie  ii-ielf.  latlu  al  air  with  itKkets  !«  he 
l>e>t  choir  e. 

ihp  ItrfoiiiiiieiKldtioiDt 

1.  lh>  not  iequ:>t  ..if  .'igairi>t  iK-r'oritirl 
t.irp  -t»  xhcti  artillery  or  mortar*  are  aiail 
aide. 

2.  Kemoxe  the  2  hi  inm  howiti.  r  from 
liie  jirex'tit  artillery  faimiy  iiiile-ii  there  n 
iietd  for  it*  atoiriie  gro'.ential. 

d.  IWuelop  a  heary  trortar  sipnifn  aiilly 
Ixttir  than  the  gircH'nt  1H.>  in"t.‘  tli.it  the 
iiii.'i.iii  12'i  rnin  rnortar  it  aiqitoiunati'K 
iMue  a*  riieap  apain*t  area  gi<'ri>oiiiiel  tar- 
pet*  a*  the  1.2  inc  h  nioriar.  xli'Ie  the 
iiiiu  ha*  only  a  inarpinal  aiKantape  oier  the 
t.2inehl. 


Vir  l>iir>l  SIh‘II> 


1  V 

<•»  <tl  fiiulin^s  jfr  ^’urn 

i!»  f  i;.”* 

»  illtr 

t  It. 

1  in'  'III 

•  Iv  *  jir<  ih  ,i| 

of  !>4'K 

•  t.il  1. 

ini- 

-t'.'  it  l.ii'h'ti  1 

>{tt  iiiiurK 

huf-l 

1*  In  1 

.  hu  fi.r  V  ,iT  i.u  i  f  « 

•'fnhlM  l 

lirif'*."  ,|r«} 

•  lU-t  .1  f  ifv;  M  ..1  Im  • 

1  or  I  V 

.l.’ll.l 

Ih 

f  « '[il  MM  M  Ht  1  ft  :  •!  1  '  i  1  t 

iO  ltd 

1  a.r 

irf  A 

1  0  )  !  i  1  *  i  (  / .  1  «.  i :  t  1 ! 

1,.’  ..llTf-t 

t-  |0 

>ri|trl 

tthr  ihit.j  i*f  >.|t  ,1-1  ill 

-l.lftrl 

Oi.V 

‘-IM  1 

[  1 1 1 T  tl  I  t '  >fM  llM  ’ .  .If  1  if  •  1 

r  r  linr-i 

1' 

1 J  f.  .t  i:  n  -h. '  i.f 

■I-'  it 

,irv  1 

1  hi  tvif  ■  ri  lO  .ifirl  .M  |.  .  1 

M  1  )i  i  •' 
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t-tlt  XtlOlt  *1 


Ft^,  5.“  Ffo^  cu^'ve?  I'ic5  the-s^,  ‘ihowit'g  how  Ifihai 
are*  v«rie>  wifh  Durn  height  m  ihe  ci'.e  ot  the  lOS 
mm  howitzer,  the  optimiim  bunt  heigtit  for  n  g.ven 
weapon  againtl  a  Qiyert  target  can  be  determined. 
The  angle  of  arnvai  here  li  25  degrees  Notice  that 
(.  man  standing  jp  is  about  TV}  times  as  vulnerable 
at  a  man  lying  cfown.  4  times  as  vulnerable  as  a 
man  firing  from  a  trench,  and  1b  times  as  vulnerable 
•  s  a  man  crouch  ng  in  a  trench. 


F'9  b  These  curves  show  how  average  lethal  areas 
vary  With  the  weapon  and  the  burst  height  against 
an  attacking  personnel  target.  Fifty  percent  of  the 
rt  *n  a'e  prone.  SO  percent  crouchir  g. 


SUISf  HtluHl  ft 


•it  ti  Jvt  '*»*  jv  T'  I  1. 1  I  lit!  ii  lit  .t;:aiiivt  rji  h 

I  ‘  i<  I  1  1.11  pi  t 

Vitr  iheli 

9  \*  I'liivt  tf  H’lit  nil  ifawv  itie  Irlhal 

.111  4  "!. I  I-I  II  '[Illi  vll  nil  f  4- '  In  S  ni.lM' 
rriHin  \fli*r  lli.it  it  nii*|*v  n*f.  hut  iisualli 
at  4  Miui  (i  'liivit  r  i4'<  tli4ii  its  nnlial  iii- 

4  rrjve. 

9  \,  li'i't  irn-n  I  rn'ii  Inn  ■  tii  lii-rii  lir«, 

ll>»‘  I'ili.il  .11*  I  1*1  .1  'll*  11  IV  III. I  nut.  It  111- 
r'lii  III  I  li  1.1  ihr  .ni.li-  I'l  fill  \i'.iniv5  ini'ii 
III  itir  *  |vii.  I  ‘HI 'l  l.  ilir  III.  In  f  tin  .iitpic 
.|  fill,  llir  1.11  f  I  hr  h  tll.ll  4I<  4. 


Prrsiirling  ('.aeuMllire.  I.itii.it  .im  it 
4  !;;.-4»uiP  (nr  niiit  4  sinplr  Initvl.  Tn  'li'- 
Irnnitie  Hii4t  (leti  rtilapc  nf  ra'iKilti.  v  mil 
in-  I  auM'il  iiy  tile  filicip  nf  many  vlirils,  it  is 
nnewatv  (n  mills  nut  tlie  "i.i'iiallv  |iiiili- 
.shllily  flint tiini,"  nf  the  [irtitialiilitv  liijt  a 
liipi't  hvati-d  at  anv  ptsen  pniiit  mil  he- 
i  iiiiie  a  lavualtv.  (lie  'linl''  (unis  that  llin 
h'lis.  diltit  iiU  |i|iMes»  1  an  hi  tifealls  situ- 
(ihfieil  hs  i.sirr-S  an  aplKnvnnalnin  itul.  ail 
lit  itir  n  Inal  fitin  tinri.  In  'he  llni  i  i  i-i  s 
«li|itn-if.  the  ■"inijilifint  -n  lli.'d  ;  •'ii'tr.i  in 
1II..IS  •  (  Ii  s»  ll..i!i  |■•H  I■llt. 
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LACROSSE  V8  Artillery 

C<Mil*«ffectlvcneM  tlady  rale*  the  miMile  inferior  to  the 
ISS-Hnm  gun  and  the  ft-inrh  howiuer  when  the*e  ran  be 
emplaced  within  8,000  to  14,000  meter*  of  the  target. 


Y  ACROSSE  U  •  rocket-propeUed  guided 
miwile  being  developed  for  u*e  igainsl 
fited,  hard  target*  relatively  dote  to  the 
MLR  that  cannot  be  defeated  by  conven* 
lion’ll  artillery  without  excettive  effort. 

T  he  miMile  can  be  launched  aa  far  a*  18 
mile*  from  a  target.  However,  it*  accuracy 
ii  not  affected  by  it*  total  range  but  by  the 
diklance  between  guidance  equipment  and 
target  and  the  maximum  tuch  ditlance  it 
,'t<Ki0  ineirrt.  At  a  guidance-lo-largel  range 
of  HKK)  meter*,  the  detign  CEP  it  5  meter*. 

ORO  ha*  compared  the  new  weapon 
with  the  15S-mm  gun  and  the  8-in''h  howit¬ 
zer  on  the  has:*  of  the  dollar*,  manpower, 
and  material  required  to  achieve  the  tame 
level  of  damage  againat  three  *ize*  of 
bunkers  and  pill  boxes.*  Among  the  at- 
sumption*;  <ai  the  mittile'*  guidairce  sta¬ 
tion  ran  be  located  within  IfXX)  meter*  of 
the  target;  (bi  the  forward  obterser*  for 
the  artillery  wea)Hin*  can  lie  l.icated  cloae 
enough  to  effect  pre<  ision  adjustment  on 
tlie  target;  ict  LtcRosec  achieve*  it*  de- 

•  Oku  >■  .a.  11  1 

10 


sign  accuracy ;  only  the  *ha))ed-charge  war- 
liead  wa*  considered  for  LiCRO.csr..  Against 
a  hit  by  the  miMile,  the  artil*ery  vkeu|>on* 
are  required  to  get  a  90  percent  probability 
of  at  least  une  perforation. 

The  weapon*  were  pitted  again.*!  three 
target*,  two  of  them  with  7-foot  and  one 
with  .s-fool  walla.  (The  miatile'*  .^rOO-pound 
sha|>ed-charge  warhead  is  designed  to 
jienetrat"  12  feet  of  reinforced  concrete, 
but  this  capability  would  be  needed  to 
smash  through  7  feet  at  ;he  angle  of  impact 
assumed  by  the  study.) 

Figure  7  illustrate*  the  stui/y's  meiin 
findinfc:  when  an  8-inrh  howiUet  can  move 
closer  than  9000  meter*  from  a  target  .10 
X  10  feel  or  when  the  ISS-mm  gun  can 
move  closer  than  8000  meters,  there  i*  * 
great  disadvantage  costwite  to  using  la- 
CROME.  Furtliermore,  if  the  target  area  is 
halved  at  a  lixed  range,  the  coat  of  a  hit 
by  ’.,*c:ROs»E  is  tripled  whde  the  artillery 
is  esnentially  unchanged. 

Non:  that  the  stud*  doe*  not  lake  into  ir- 
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lAMOi,  moM  ot  mtnm 

count  lb*  now  lyMaa'a  poMibi*  lacticol 
•nd  lofutkal  advanUcM,  tven  in  titua* 
tioM  «b«r«  •itilkrr  can  ba  anplacad 
witbia  cifdciiva  raufa. 

BcMMuacmMt  Aa  long  aa  only  a 
ahaped-charga  warhead  ia  availabla  for 
LACiOMi  and  if  the  lacrowi  aytt<^  ia 
added  to  the  Arroy’a  family  of  weapona, 
doctrine  ahould  limit  ita  uae  to  aituationa 
where  the  8-iiich  howiUer  cannot  ba 
brought  cloaer  to  iba  Urget  than  9,000  to 
14,000  metera. 


Fifl.  7.-Thia  ia  how  tha  ihraa  waapont 
cemparo  in  coat.  Againat  '’argat  A,  fot 
axampio,  Iho  coat  of  a  hit  by  lACROSSI 
fomaina  aioady  at  $31,000,  if  250  roundi 
a  month  ara  firad.  Undai  a  ranga  o< 
about  8000  matara,  in  that  caaa,  tha  gua 
ia  chaapor  than  LACROSSf  j  undar  a  rangt 
of  9500  matara,  tha  howitrar  ia  chaapat 
than  aithar.  (Targat  C,  not  shown,  it  tht 
aama  aiia  aa  Targat  I  but  hat  5-foo 
walla.  Hara  tha  howitrar  it  chaapati  uf 
to  14,000  matara.) 
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How  We  Stand  on  NIKE 


Br«‘ak4io«»n  of  program  into  group*  of  rritiral  itenia 
infliralr*  ur  arr  iloiiig  a*  planmnl  rrgarding  mrn 
anti  maIrrirU  l>ul  may  l»c  lagging  in  training,  •aclic* 
anil  iloclrinr,  anil  ihr  ronslrurtion  of  ailra. 


k  >  A  TK^T  of  how  to  pri'scnl  thi  status 
cif  t  .|ik-3l  Army  programs  most  effec¬ 
tive'!)  t»  top  management,  ORO  has  ana¬ 
lyzed  t!ie  NIKE  I  program  as  of  dO  Septem- 
Ix-r  lO.Al.*  (Anotiwr  test  rase,  the  Re¬ 
serve  forces  program,  is  discussed  on  page 
tX).| 

The  study  breaks  the  program  down  into 
two  main  objectives,  each  influrnced  by 
several  so-called  control  group*,  or  clusters 
of  items  critical  to  the  program’s  surcess. 
for  example,  the  first  objeitive  is  to  form 
and  deploy  61  MKE  battalions,  and  in  ana- 
Iv/liij:  progress  toward  this  objective,  the 
(iintrol  grou|is  are  Mea,  Materiel,  and 
Sites. 

is  f  i:;.  !!  indicates,  progress  toward 
the  fiisi  goal  is  about  as  planned,  except  in 
till- 1  asi-  o|  ( onslnictiiin. 

The  seiond  objeitive  is  to  maintain  the 
MKl  l•atla!il>ns  at  ready  standards,  and  the 
roiiltol  groups  are  Ojicralions  end  Train¬ 
ing.  l-ogi'tics.  and  Taitics  ami  Iha  trine. 

•  <»k«>  >•  N  Tl  ; 


On  thf  l>asis  of  the  data  and  information 
on  policy  avnilahle  at  the  Pentajion-  to 
uhii  h  the  study  uas  limited  by  its  mission 
— it  is  not  i>ossihle  to  quantify  either  goals 
or  relative  progress  of  these  groups.  For 
ir.'taner,  on-site  training  equipment  is  a 
eritical  item,  hut  available  information  dor-s 
not  show  any  formal  eoordinated  FV.r.i 
plans  for  it  as  an  element  of  the  weapons 
svstem. 

Available  inforniation  does  show  that 
thi-re  is  only  one  range  on  which  actual 
firing  takes  place,  and  that  congestion  on 
this  one  is  already  evident.  Furthermore, 
it  '•  idirates  that  standards  lor  judging  the 
ojierational  reailim-ss  of  a  MkK  battalion 
arr  inadeipiate. 

In  rnrrying  out  a  program,  the  .Irmy 
now  rel-rs  on  informal  staff  rrordinalion. 
lialitnird  piogres  uould  be  more  likely  if 
all  imiairtant  elements  uere  fonnnily 
brought  into  control  groups,  and  if  slnlus 
re/ior/i  ronsnlrred  all  these  groups. 
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Fig  8. -Thi»  ch«rf  lummariitt  progr»M  low«rd  th«  firtt  objactiv* 
—to  form  •nd  doploy  61  NIKE  b«tt«lion»— «•  r««ch«d  in  th«  threo 
control  growpv  fty  30  Sop  wo  h«d  r.iony  NIKE  tpoci«li>t»  and  «t 
much  motoriol  pUnnod  for  th«t  doto  but  woro  logging  tomowhot 
in  tho  ocquitition  of  pormonont  iito«  ond  in  contiruction. 
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o\v> Altitude  Attack 


Slndy  of  three  MLIU  •hoot  that  iarreasing  the  height 
of  radar  laakeo  very  little  differenre  in  the  range 
al  which  aiirface-hiiggiiig  planes  can  be  delected. 


TN  SErTTIN’G  up  a  dcfcuti;  against  low- 

iljtng  piaact,  how  important  ia  the 
height  of  radar  antennae? 

An  inveatigation  of  typical  MLRa  along 
the  Rhine  and  Weaer  rivera  auggetta  that 
in  theae  caaea  at  leaat  the  anawer  ia  not 
vtry. 

The  atudy*  used  I  :SO,000  topographical 
maps  to  analyte  the  terrain  facing  of 
three  MLRa  and  then  determined  the  abil¬ 
ity  of  radar  stations  to  pick  up  planes  ap¬ 
proaching  over  that  terrain. 

Figure  10  illustrates  the  main  finding: 
In  prtJicting  radar  range,  a  knouledge  of 
the  le/rain  I'j  eitenliai;  to-called  smooth- 
sphere  calculations,  which  don't  take  ter¬ 
rain  into  account,  can  lie  badly  out  of  line. 

Note  that  ia  moat  cates  range  it  little 
influenced  bv  the  Iteighth  of  the  antennae. 
For  example,  if  an  enemy  plane  flies  at  15U 
feet  and  the  height  of  the  radar  antennae  is 
-nerraaed  from  0  to  oO  fret,  the  gain  in 

•  oao  stoay  NiMStr  tl.l. 
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PtANES  HANES 

VISilU  INVttilU 

I  HERE  AT 

SO  f»  AlTmJM 


Fig  9  From  »h»  c*lcul*»rorn  of  tSe  tiud/,  it  would  bo  oos^ible  to 
dr«w  4  m«p'di*gram  of  ••ch  MlR  It  would  look  tomothing  like  tbn 
one,  which  it  only  iliuttr«tiv«.  but  be  muen  more  complex.  Ihe  ep 
proech  ditteve"  it  th<  dittence  ^etween  4  point  to  be  defended  end 
the  neerett  point  et  which  en  etteckmg  plene  becomei  vinble 
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•  ft 


»ft 


t«  ft 


10  -A»  ihi»  gr«ph  thowt,  th*or«lic«l  *n«ly«tt  »u90*»t»  th«t  r«d«r 
4n««nn««  b«  •IpvAt^d  by  tmooth-»pb«r*  cAlcul^tiont,  th«  higher 

th«  •ni«nnM,  l(««  gr««t«r  thp  rang*  of  datect'on  Swt  nolle*  tb*t  wh*n 
t*rr«)n  it  t*k*n  into  •ccouni  along  th*  MLRt  itudi*d,  anionna  hoighi 
rnakat  littl*  or  no  diff*r*nc*.  In  th*  cat*  of  MIR  3.  high  rldg*t  n>*k* 
Ih*  rang*  practically  ind«p*nd*nl  of  ailitwd*. 


ijui.-!-  Ilf  lii'tii  iKiii  i*  morr  than  iiiilr*  - 
.11 1  iililiii;.'  Ill  ill!'  •miMilh  *|>li<'rr  ('vliliialit. 
Aitu.tlU.  iM-iaii***  III  l«  train,  llir  iiii  li  ar^  it 
mil  III  llir  I'tM*  Ilf  \fl.K  I.  It. I  mile  fur 

Ml  II  I.  ami  tl.H  iliilr  fur  MLK  2. 

Itii«  i<  iiii|Mirtanl  lm'au*e  divuMion*  nf 
till-  .'iiiiiiiil  III  air  iiii«»ilr  »»»li‘in  IM»K 
hail-  ,i'>uiii>'d  that  a<  llic  •»«lriii  «  radar 
Ma*  rli'talnl.  ita  raiir!i‘  nnuld  i  •lll•lllrral<ly 
nil  ti  .!««•,  Hut  if  lltWk  urrr  umH  rlnnn 
liir  Jl.fii  WKi/iri/.  ihr'r  unu/i/  hr  i-ii.  Ii- 
liii/i’t  ri.i  f^ain  /"irn  'airinr;  ihr  ra'lun 
afniir  t  fnunii  t  '*rt 

f  iirtlirr iiiiiir,  mill  «riiii*illi  «|ill4*r.‘  rati'li- 


lalioii*,  a)i|>iiia<  h  ilmtaiirri  aniHhrrn  almiK 
a  pnrn  Ml.K  are  the  taiiir.  Artuaily,  they 
vary  yrr*lly--li»'iwmi  3  and  li  mile*  in 
■me  raM'  tludird.  They  vary  greatly,  tmi. 
I '•■I  Kent  iiiie  MI.Il  and  anntlier;  one  aver¬ 
age  ill  tint  tludy  wat  .)  iiiilet,  another.  17. 
I  I  he  a|iprourh  ditlam  e  it  tlie  dittaiu  e  he- 
tween  a  (Miiiit  in  lie  ilrfrndi'd  and  the  near- 
rrt  (loitil  at  whielt  an  attaiLing  |>Uiie  lie- 
l  emet  vi«ihle.  I 

An  iiti{K»rtAnt  ini^flic  alhiii :  lut  'u-"** 

Atiivt(<''i  (if  ftiit  h  iii\4k  tlit'uitl 

fiilu  iK  ivmimI  iIic  t'*fr.iiu  hIm  If  llif 
tirr  t«i  U' 
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Delivery  Systems  for  Nerve  Gas 


Th«  CORPOR  AL  m  brllrr  wrapon  loMlrcl  »ilh  an  aittniir  warh«*a(i 
than  Hith  ikr  prrM-nl  CB  rlucirr  ^arhfad.  AKaiiml  lar|{rU  wlirrr 
th«  gaa  look*  guoti,  drlUrr^  liy  T.4C  Air  i»  (‘liraprr  than  by  miiailr. 


A  MONO  the  meant  for  (k-iiicrinK  CB 
n«-r\e  pat  it  ihr  toRI’oatL  puiJed  nii»- 
kilr.  Mow  rflrctivr  it  it  compared  with  tac- 
li<  jl  air?  Can  the  coaroKAL  ilo  as  piMd  a 
jolt  with  (iB  as  with  its  alumir  warhead? 

OBI)  considers  teterai  likriy  taricets  • 
tro..(w  ill  fetcrae.  an  airdrop,  and  a  road- 
|iio«k  -and  cakulaiea  the  cost  of  attacking 
them.* 

FinJingt: 

Agaiaal  dkpcraml  reaerta  U««|Ms 

GB  fire  by  cukhoral  ia  mure  cuttiy  ll>an 
AW  bre  in  terms  «(  dollars  per  death;  that 
it  fur  a  CLP  greater  tlian  30U  yards.  At 
the  missile's  detifin  accuracy,  a  CLP  of  IbU 
yards,  which  has  not  yet  been  reached,  a 
talvo  of  three  nerce-gat  warheada  cutis 
about  the  tame  on  a  dullari-pcr  death 
basia  as  the  nuclear  warhead— fat  refiuirei 
lAree  limes  as  many  if  it  it  to  catsse 

lha  lama  luunbar  of  dtotk*. 

Nort  that  ibt  larcal  comples  ia  tSe  rate 
juu  cued  It  a  Sosiet  riAt  bsllsliun  wIiuhi 
companies  are  ditpcried  in  circlet  etch 
hsimg  t  rsdmt  of  I'lO  rsrdt  and  teal. 
lertd  around  an  annulus  ha«in(  an  outei- 
ditmeter  of  2000  yards.  Tht  model  wai 

•  ONlI  M,»lr  It  II 

If 


(tiusen  to  illuslrste  the  expected  trend 
toward  thin  largett  in  atomic  warfare 
U  iiti  such  <li>persii>n,  the  casualties 
caused  by  (>B  in  the  aira  whrie  it  was 
released  would  not  lie  iiicallr  tsised  il 
wind  carried  the  gas  cImuiJ  oicr  a  wider 
ares. 

ARainnl  mtt  airheiMl,  s  ssKu  of  three 
(if)  ((i«POR*L»  Could  at  mo- 1  be  rx|ie.lril 
to  ac  hirve  .13  percent  casuidtici  in  the  <  a«e 
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Fig.  It.— On  th«  batit  of  th»  ar**  (hay 
can  covar  with  tha  givan  dosaga  of  GR, 
thia  it  how  COSFORALt  and  F-f  4Ft  com*  » 
para.  For  axampla,  if  tha  targat  radiut  it  9 
about  173  yardt,  thraa  mittilat  can  covar  S 
30  parcant  of  tha  araa  with  a  dota  likaly  ^ 

to  kill  half  tha  partont  aapotad  to  it.  So  •; 

can  two  aircraft.  (Tha  mittilat  would  cott 
$340,000;  tha  aircraft.  $18,000.) 


auttiUI  ataOAft 

C*P  tm  f4  f4 


fACOn  MOIUI.  T» 


o(  •  battalion  and  4  percent  in  the  rate  of 
a  dit  i>ion.  With  the  tame  number  of  S  KT 
uarheadt,  againtl  a  divition,  the  mitaiia 
could  achieve  80  percent  rattiallica. 

A||«iaal  •  roadblock,  GB  looka  like  a 
^‘HhI  weapon — capable  of  neutralizing  tha 
block  wiihout  damaging  the  road  or  con¬ 
taminating  the  area.  But  coverage  of  40 
|ietrent  of  the  area  tuith  coarCHUL  will  coat 
SdUl.lFN),  whereat  coverage  oi  90  prrr«nt 
with  F  HlF  aircraft  will  coal  only  $54,000. 

ill  thttt  muMiom  abote  art  »uumed 
to  he  beyond  the  ran/te  of  iinMtT  JOHJi, 
K.Sick  can  carry  the  lamc  CD  narkead  nr 
«  uMrot.*L  a<  ont  eifhtk  the  cod. 

Prioelpol  eottcltailooi  The  pretetii 
weipoiit  »)tlcni  uf  coapuaa'.  with  a  ilut- 
t'red  warhead  of  F'rlKA  b  tmblclt  carr)ing 


GB  it  not  worth  further  contideration.  Ita 
radiut  of  rffecta  and  rate  of  fire  are  both 
loo  low  to  clataify  it  at  an  area  weapon  in 
competition  with  nuclear  warheada  or  with 
GB  delivered  by  tactical  air. 

Recommendoiioiu 

1.  For  CB  targeta  within  the  range  of 
HONEtT  JOHN,  ufc  it  instead  of  corporal. 
For  more  distant  targets,  use  the  F-dlF. 

2.  If  surface-to-surface  missiles  sf  lower 
COM  and  grea:*r  t^vcurary  are  likely  to  lie 
developed,  continue  R40  on  both  cluster 
and  massive  CB  warheada.  They  should  l<e 
intended  for  smalt  rather  than  large  area 
targets.  To  compete  with  AW  waihrsds 
fi»ed  by  coRPonat  against  small  targets, 
the  radius  of  effects  of  corpora'.’*  f'-H  w  ar 
Itead  would  have  to  lie  doubled. 
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E\alualing  Tanks 

rS  anil  furri|(n  I>p4^  urr  run)|iaml  xiirrulatM  rly  tti  niuiiy  taiik-\  l•-iallk 
dufU  tthuM*  uulrunir  i»  dfU-riiiiiiril  koIcI)  Ity  iirfpowrr  and  unnor. 


XSLD  on  purriy  physicai  i  furai  tcria- 
lUs,  how  do  Soviet  and  I  !•  —  and  ulliiT 
Wc-lrm  —  tjnk'h|o  compare?  For  in- 
sUrnr,  if  tanka  of  Uie  IS  M  18  type  are 
pilled  againat  thoae  of  the  Soviet  jS-3  !>')« 
in  many  actiona  and  ander  conditiona  that 
are  the  aeme  for  both  aide*,  how  will  the 
average  loaaea  of  one  aide  compare  with 
thow  of  the  other? 

olio  evplurea  ihit  problem  by  reaolving 
tank  <  omhal  into  baaic  artiona  in\o!\ing 
aiiiail  nunilieri  of  participan»a.*  Mhen  only 
hrepower  and  armor  are  taken  into  conaid- 
eratioii,  the  aludy  find*,  a  p'Ji  lit  able  niraa 
ure  of  how  a  tank  ii>  likely  to  p-rform  in 

•  ilKII  SMl>a»r  I.’ 


iheae  basic  actions  is  olTcrrd  by  the  uiili- 
caily  eijuitahle  duel.  I  The  only  dilT<  icn<rs 
liotwcen  the  two  aidca  in  such  an  engage 
meiit  are  their  physii  al  charai  teristii  s.  Ihr 
lank'  tire  alleriial.  !y .  and  eai  h  side  has  an 
e  )iial  chance  of  firing  first.! 

I  ai  h  tank  tyjie  is  pilled  against  an  oppo. 
nrnt  under  a  variety  of  i unditioiis  at 
ranges  varying  from  zero  to  2'H)l)  yards, 
with  larious  coinliiriatir.trs  of  projeitile 
t\|<rs.  ami  with  and  witlmut  range  tinders. 

The  ait  ion  goes  like  this: 

Side  I  fires.  Tlie  hit  prohahilily  is  hasril 
on  le>t  and  minh.il  data.  The  kill  prob- 


IAHC  effectiveness  ratios  for  us  tanks 


ImprvvMl  T-34 
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ab>!i|y  is  the  hit  (Huhahility  liiiirs  the  vul- 
neraliilitv  uf  the  l.ir^-rt. 

Siiie  2  replies,  if  not  kieKLed  out. 

Sitle  1.  if  still  in  the  lijlllr.  furs  a^raiii. 
Hit  probability  is  assumril  to  iiierease  i»ith 
earh  shirt. 

Anil  so  on. 

These  lank  t\pes  are  ronsidered: 


iS 

Soi  ret 

Rritiih 

\!  4  VdLa 

T  31 

(ienturion  -III 

M  tl 

JS-3 

Comet 

\|  U) 

and 

M-t7 

hvpothrt- 

Crrman 

\i  la 

icallv 

1  iger  1  Model  H ) 

TO 

improved 

vertic.'u 

'I 

Thr  f  ^fclttfneti  Ratio 

1 

I  hr  probable  lustra  of  rath  type  iri  a 
series  of  itiaiiy  throrrtiral  duels  are  lal- 
<1  lated  anil  then  axrragrd.  the  appropriate- 
tv  »ieij;h)ri(  a-.eragss  being  determined  un¬ 
der  iMo  frisp  en<  y  distfibutiurit  uf  ranges 
of  eMgairetTM-nt  One  of  these  dastribuliont 
IS  based  on  9'urld  U'ar  li  data  indirating 
th.it  (ifiil  yards  Mas  the  average  range;  the 


other  is  a  tiy  polhtiical  oiie  o(  ihe  'anie  l  i  fs' 
ill  whiih  l‘KX.l  yards  is  assunicd  to  be  liic 

average. 

Tlie  effectiieric-s  ra.io  uf  duils  is  tlieu 
determined  by  tiii  idiiig  the  avrr.iue  of  j mb- 
abU.  loiaes  id  one  side  by  that  of  tin-  other. 

Niirt  that  in  actions  invobing  iinri|uat 
numbers  of  parlieipants.  llie  elb-i  tiiriit-s 
ratio,  fr<  m  the  point  of  view  of  side  1.  is 

numtier  of  tanks  fust  bv  side  2 
iiuniber  ut  tanks  that  eauscd  tliat  toss 
divided  by 

numlicr  of  tanks  lost  by  side  1 
number  uf  tanks  tlial  caused  lliat  loss 
Fur  eumple,  the  tanks  of  side  1  inav 
base  an  ctlciliveiiess  rat...  of  1  mean- 
mg  that,  on  tlie  average,  and  »ticn  num¬ 
bers  ate  eiiuai.  side  1  ran  tie  experted  to 
produce  I'a  unies  as  many  casualties  as 
side  3-  hut  if  side  I  eonsistently  uses 
twice  as  many  tanks  as  side  3.  it  ran  be 
expected  on  tlie  average  to  produce  three 
limes  as  many  rasualliet. 

Fvidrnre  from  a  companion  study  *  indi- 
eatrt  that  these  cffectivenew  ratios,  derived 
by  raJeulalion  from  a  morfcl,  agree  closely 
with  those  derived  from  wtual  combat. 
•  uHu-T-r:s. 


•  "  A* 


w<|m  1^  a|kludMa||  ^  ilWMh 

mHPOTm  V  np  w  ppiMp 

gluge  ilklMk  ilfir  lAMilil 

l»  iMt'  «f  iw-  Vi  f'4ft<  MhiAi  m*4  tmrm 

Am  WMMv  Hit  pNditwt  M>4t  w«wM 


SECRIT 


SECRET 


u -  .  .  - -  i.—..* . i . *.  - 

•  to  lOM 

UMM,  t» 


Thi<  railiri  tiuilv  fnund  (hat  in  Kuri'a  itir 
\l  26  wat  frtim  jo  T.*)  tinw-t  Ixllrr  than 
ihr  \|  I  in  a<  t'<  n»  eitaii**!  the  T  U,  Tin* 
ihri.rrlnal  < 'oitii.ari«<>n*  in  lh«*  prp'ictit 
'liiilv  •how  ihr  v|  U>,  whiih  i>  lubtlanlial- 
l»  lihr  thp  \|  26.  to  1*  t,2  tiinr*  lirttrr 
than  tlip  \(  I.  I  Ihr  (irrstrr  (lifir.  in  r« 
foiiiiil  I'l  Korra  air  attrihulcJ  to  ta- ti<  al 

il.lTrfrni  PH.  I 

\  uillirrmorp.  tl-<-  ta>  ti<  ally  njuitablp  diipl 
!•  |u<ltir<l  to  |>royi<lp  a  (jiMxl  nipyautp  of 
••tfri  li\piip»«  Iw  auM*  in  thrppfouith*  of 
llip  ba>i<  taiik  aition*  on  ihp  Wrytrtn  front 
in  Uoilcl  W  ar  II.  ami  a^ain  in  Korra,  thi-rr 
ytrrp  not  nioip  than  thtrp  tanka  to  a  aidp. 


EFFECT  OF 
RANGE  FINDERS 


Fig.  13  ■  Thia  la  what  happeny  to 
th#  affactivenaia  ralioa  when  iKe 
US  tanka  are  given  range  finderi 
and  the  Soviet  tanka  are  aaaumed 
to  be  without  them. 


Thf  Fiiitlinf! 

f  i(;urp  12  »how»  hoyy  thr  nt  wr-t  I  S 
tanka,  thp  M  Ki  and  thr  I’  41,  i  Mm(i.irr 
With  Soviet  tanks,  about  whi(.h  our  infoi- 
ination  i«  voiiir  tpars  old.  in  basir  rllri  • 
tivenpsa  — mpaninjt  that  both  sides  arp  fir- 
ii'.C  M'  round*  and  usin)i  visual  ranging 
mrth  .  I  th<-  M  -HI  is  about  tlip  saiiip  as 
the  ]*•  3,  whilp  the  T  4-3  i»  almost  two  and 
a  half  times  lirttpr.  •  .\  minus  sign  in  (loiit 
of  a  ratio  inrans  that  thr  first  tank  is  in- 
frtn  .  to  thr  s«-<  oiid.l 

Notiir.  tho’igh,  hIi.iI  h:i[)j'en>  wh"n  the 
Soviet  tiiriks  aie  .l••llnled  lo  hm  1m  en  ini- 
pioird.  \ow  thr  \l  tit  is  no  I  >o.  rj  a 
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SECRET 


SECRET 


EFFECT  OF  TYMS 

or  FCOJEcnus 


Fig.  14.— Thit  graph  thowa  how  tho 
probability  of  hitting  a  Sovlal  tank  la 
aFIcctad  by  the  typ*  of  projociil*  utod. 


mdeh  for  Lhe  JS-3,  but  th«  T'43  at)U  haa 
an  rd^e. 

The  rtledixenraa  .atio  ebangea  aignifi- 
•  antly  Hhen  one  aide  uaea  a  range  bndcr, 
i>r  rra^irta  to  projectile  typea  other  than  AP 
rounds  or  It  giten  a  auperior  rate  of  aimed 
hre.  Fur  eaample.  a  range  hnder  increaaea 
a  taak'a  basic  eflectiteneaa  23  percent  at  an 
average  range  of  660  yarda  i provided  ‘.he 
other  ta:,k  doesn't  have  one*,  and  40  per¬ 
cent  at  I 'WO  varda.  .kgain,  when  Soviet 
tanka  hre  .kP  rounds  land  don't  uae  range 
nndrrt'.  the  nioet  effective  ruunda  agaiiitt 
them  are  H\  \P  D>.  The  neat  beat  aver- 
afir  >  hoice  ag  .mat  the  T-44  ic  APi  against 
the  !.'•  3  it  IS  Hitr. 


Tables  and  :harta  present  information 
on  these  points  for  all  the  tanks  considered. 

One  big  need  in  making  evaluation 
•tudiea  of  this  kind.  Fi.ing  teats  to  deter¬ 
mine  how  the  accuracy  of  antitank  fire 
against  a  given  tank  ran  be  expected  to 
improve  from  one  thol  to  the  next.  This  it 
especially  important  at  the  longer  ranges, 
where  the  it.itia)  hit  probabilities  are  not 
large  and  where  the  outcome  is  much  more 
dependetit  on  the  succeeding  ihota. 

The  itudy  al*  .  points  up  the  danger — 
pirtkuiarly  vthen  new  countermeaturet  are 
l>eing  i..u..*lJcied — of  depending  on  n.me 
too  recent  information  about  the  jierform- 
s.'ce  of  enemy  weapons. 
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SECRET 


COME  OF  ihe  facts  uncovered  by  an 
^  ORO  study  •  of  5500  enlisted  men  who 
left  the  Army  in  July-October  1953  are 
presented  in  Fig.  1">.  Notice  that  during 
the  first  six  months  after  active  duty,  only 
22  of  these  men — traced  through  Military 
District  headquarters  records — are  known 
to  have  joined  infantry  line  units. 

Here  are  other  findings: 

•  The  men  who  do  not  join  reserve 
units  are  neither  bel*er  nor  worse  informed 
about  reserve  provisions  than  those  who  do. 

•  Men  with  college  backgrounds  are 
more  unfavorable  than  others  toward  join¬ 
ing  units. 

•  About  half  the  men  with  reserve  ob- 

•  ORO  T  lol , 


Getting  More  Men 
into  Active  Units 

ligations  have  no  preference  for  either  the 
Army  Reserve  or  the  National  Guard. 
Among  those  indicating  a  preference,  most 
choose  the  Army  Reserve. 

Main  recommendations  for  increas¬ 
ing  the  effectivcn'*««  of  the  reserve  program : 

Request  legislation  designed  to  ensure  ..n 
ariive  ready  reserve  built  upon  trained 
units,  balanced  in  numlicr  and  strength  be¬ 
tween  combat  and  support  units;  to  equal¬ 
ize  the  chance  of  recall  of  obligated  vet¬ 
erans  and  the  call  of  deferred  men;  and  to 
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t e f  a  n  s  Shun-  rt  ic  ipotion 


of  5500  toidiert 
interviewod  at  tim« 
of  soparation— IQI 
didn't  know  how  to 
get  in  touch  with  reserve 
components  in  home 
communities 


Fig.  15.— Theee  findings  come  from  a  survey  of  5500  nten  interviewed  as  they 
pMsed  through  15  transfer  centers  across  the  country,  in  July-October  1953,  and 
followed  up  six  months  later. 


Why  Join  a  Rosorve  Unit? 


Can  learn  something  to  get  a  better  civilian  job  ~| 


Fig.  16.— Soldieri  going  through  transfer  centers  were  asked  to  check  a  list  of 
attractions  for  joining  res.trve  units.  Those  shown  here— particularly  the  first 
three— were  the  most  popular  at  the  time  of  separation.  Implication:  Sliow  a  man 
how  he  can  better  himself  by  serving  ir  a  reserve  unit  and  he'll  be  more  likely 
to  join  up. 
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•uppoit  all  requiramenu  with  raemw  of  «n> 
forcemoiL 

Eiuurt  penomul  contacts  between  vet- 
erane  and  repreeentativea  of  reeerve  conpo- 
nents. 

Draw  in  nonveterans  by  providing  that 
at  least  some  classes  of  men  deferred  under 
Selective  Service  must  participate  actively 
in  the  reserve  program.  (Soldiers  and  vet¬ 
erans  ask  why  they  should  join  units  when 
deferred  men  have  no  reserve  obligations 
whatever.) 

Strengthen  the  effort  to  inform  toldiers 
about  reserve  affairs.  Suggestions: 

Persuade  commanders  that  an  un¬ 


derstanding  of  reserve  responsibility 
is  essential  to  national  defense  and 
that  it  is  their  obligation  to  get  this 
understanding  across  to  their  men. 

If  control  groups  are  continued, 
present  the  risks  of  this  status  as 
against  unit  participation,  since  men 
sup^.  ♦heir  choice  is  merely  between 
doing  ..wJiing  and  training. 

Stress  the  national  and  personal 
values  underlying  participation. 

Start  the  information  program 
early:  by  the  time  a  man  gets  to  the 
transfer  center  he  doesn’t  want  to  lis¬ 
ten — be  wants  to  get  home. 


n.  Ratiiig  the  Reserves’  Over-All  Value 


%^7'HAT  kind  of  reporting  system  does 
^  top  Army  management  need  if  it  is 
to  make  sound  decisions  abou*  the  Reserve 
Forces  program?  An  ORO  study*  pro¬ 
poses  this  aruwer:  A  system  thai  is  con- 
cernal  not  only  with  the  number  of  men 
in  the  program  but  also  with  their  value. 

To  determine  value,  the  study  suggests 
a  system  similar  to  the  standard  cost  sys¬ 
tems  used  in  industry.  These  establish  an 
attainable  performance  potential  fur  any 
given  operation,  and  this  potential  is  used 
in  evaluating  future  operations. 

The  study  sets  a  reservist's  potential  at 
100 — an  index  number  applying  to  a  man 
who  has  just  joined  the  reserve  after  two 

•  (>Kn  T  .i:i . 


years  of  active  service.  As  he  forgets  some 
of  his  military  knowledge  and  skills,  he 
loses  some  of  this  value,  so  that  he  is  worth 
much  less  in  his  sixth  year  as  a  reservist 
than  in  his  first.  (The  contrary,  of  course, 
is  true  of  the  man  who  enters  the  Reserve 
Forces  without  military  experience.) 

The  study  estimates  index  values  for 
each  year  a  man  is  in  the  reserves  and  for 
three  classes  of  reservists — participants  in 
the  training  program,  nonpartlciprants,  and 
men  without  previous  service — and  then 
applies  these  values  to  the  Reserve  Force.  It 
also  offers  methods  of  preparing  easy-to- 
follow  repiorts  that  take  into  account  the 
adequacy  of  facilities  and  the  equipment 
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17  -Th*  iKOfMMd  m»k*%  if  powibl*  to  d*t«rmio#  fb«  v«lu«  of 

tKo  roM<v«  of  •ny  aivon  fimo,  •!  •oy  givon  r«to  of  pofitcipofion  in  if» 
froining  pfogrom,  ond  fof  ioy  givon  mobili»*fion  roguir.monU.  Tho»o 
cK«rt«  Of*  on  •■•mplo.  Thoy  »how  il.«  v.ioo  of  fho  ■  ro»onf(y  pUnnod 
.•Mfvo  ovof  •  Rvo  ywr  pof!od  ond  for  two  mofhttd.  of  r.«ll:  firtl.  wro.t 
fk.  ««coAd.  in  a  doMonding  ordor  of  waluo-lh*  boif  man  fif»f. 


PiQ.  U.-ThU  (•bov«,  kH)  of  ih#  work  »K«  tnd««  v«lu« 

of  t4Kb  /••fty  9fOvp  •*»  »h«  USA#.  Fo»  H»«  growp  >h**  K«»  »1«  y««r»  to 

90  (t  fotod  ot  ctoM  to  100  bocawM  it  km  o**»y  rocoorty  Wf  KtWo  duty,  but  tko 
•yor<.90  vaiiM  of  tbo  ontiro  fofco  i»  only  60.  If  mon  «^oro  rocallod  jiifslivtly 
•o  moot  tko  mobilitotion  ro^ui^mont,  tho  ytluo  of  tho  mobiliiod  forto  could  bo 
roitod  •Imoal  20  point»-from  I  to  A  on  tko  abort.  Tho  iovin9  in  iroining  limo 
would  bo  on  ootimotod  }242,000,000  Tho  chart  at  tho  rl9ht  ihow»  how  jho  valuo 
of  tho  total  forco  would  bo  ‘ncroatod  if  all  mon  woro  In  rotorvo  unite. 
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ia^i  ar*  raollad  Int,  tkm  mviafi . 

■adar  pranat  moHllMlI—  plaa*— 
■ra  at  laaal  twa  waaka  la  Biobiliaation 
UaM  aad  aiara  llMa  100  atilUoa  maa* 
aaara  ia  Uraiaiaf  llaia  Figur*  18  pro- 
vidct  an  avaluatioa  ior  a  givaa  year. 

The  tyalani  can  alao  ka  utad  lo  predict 
lha  amount  of  retraining  tima  needed  to 
prepare  the  Raaerva  Force  for  combat  at 
any  given  data.  In  fact  it  would  fitlp  man* 
agemeiU  dtUrmuu  wkot  oetion  to  la>t  in 
regard  to  olmoU  any  qut^n  concerning 
tko  rttorve,  and  it  would  kelp  tn  pteduung 
the  reiitfu. 


of  the  force  aa  well  aa  tha  etrength  and  the 
effactiveneaa  of  ita  pereonnal. 

.Note  that  in  thie  caaa  ORO  haa  baan  con¬ 
cerned  primarily  with  mathodt.  Eatimataa 
concerning  tha  length  of  tima  a  man  re- 
Uin«  military  ekiUa  after  leaving  active 
tervice  may  have  to  be  reviied  when  teet 
data  become  available.  But  tha  propoaed 
tytlem  iv  believed  to  offer  a  great  im¬ 
provement  over  tha  prevent  one. 

Figure  17  ia  aa  aiampia  of  how  it  can 
be  ueed.  It  ahowe  the  valua  of  tha  Reaarva 
For.  la  under  two  malhoda  of  recall.  II 
raaairvlala  with  dka  klglM**  >adax  ml* 


Characteristics 


Stnily  of  troop*  in  Korea 
reemphaaiae*  the  importanee  of 
emotional  stability  and 
of  eombal  experience. 

ATE  IN  1952  an  ORO  team  visited  12 
rifle  companies  in  Korea  to  obtain  data 
on  the  performance  of  riflemen  in  combat. 
The  analysts  first  defined  an  effective  rifle¬ 
man  on  the  basis  of  specific  combat  be¬ 
haviors  identified  in  previous  research  and 
then  went  on  to  evaluate  tests  aimed  at  dis¬ 
tinguishing  effective  soldiers  from  ineffec¬ 
tive.  The  results  have  been  reported  in 
part* 

The  team  also  obtained  information 
about  the  aptitudes,  attitudes,  and  emo¬ 
tional  stability  of  the  men  whose  perform- 

•  ORO  T-J50.  ORO-T-*M.  OtO-T-«I  (FlC). 

Fig.  19.— Combat  sxps.'ience,  as 
this  graph  shows,  brought  a 
sharp  rise  in  th*  scores  made  by 
riflemen  on  a  test  of  combat  ef¬ 
fectiveness.  This  rise  leveHed  off 
after  about  120  days  of  combat. 


DAYS  ASSIONfO  TO  lini  CO  IN  COMSAT 


ance  was  being  studied.*  Purpose:  to  de¬ 
termine  whether  or  not  good  and  poor 
riflemen  differ  in  respect  to  certain  of  their 
measureable  characteristics.  For  example, 
does  a  highly  intelligent  person  make  a 
better-than-average  rifleman? 

Much  of  this  information  was  drawn  out 
by  specially-administered  tests  and  ques¬ 
tionnaires.  The  team  also  checked  the 
scores  the  men  had  received  on  the  Army 
Classification  Battery,  notably  on  those  sec¬ 
tions  that  provide  a  measure  of  general 
mental  aptitude. 

Among  the  findings: 

The  good  ri/teman  appears  to  be  emo¬ 
tionally  more  stable.  He  is  better  inte¬ 
grated  into  his  group,  feels  a  part  of  it, 
would  like  to  continue  to  associate  with  his 
buddies  in  civilian  life.  The  poor  rifleman 
is  more  likely  than  the  good  one  to  be  fear¬ 
ful,  pessimistic,  anxious,  a.nd  to  withdraw 
from  contact  with  his  associates. 

The  best  riflemen  are  neither  younger 
nor  o^der  than  the  poorest.  (In  the  sample 
studied,  two-thirds  of  the  men  were  be¬ 
tween  18  and  25;  larger  proportions  of 
younger  or  older  men  might  have  changed 
the  finding.) 

A  man's  attitude  toward  authority  is  no 
measure  of  his  ability  as  a  rifleman.  In 
other  words,  men  fight  equally  well,  wheth¬ 
er  or  not  they  accept  authority  easily.  (The 
findings  reveal  no  detrimental  cficcts  re¬ 
sulting  from  the  authoritarian  atmosphere 
in  Army  units.) 

*  Ol<f)  .Vltirly  Numhrr  I  1  y. 
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the  Effective  Rifle 


Poor  rifiemen  tend  to  over-rate  their 
effectiveness.  The  o|^XMite  aUo  ie  true: 
good  riflemen  tend  to  rate  themaelves  lower 
than  they  are  rated  by  their  aaaociate*. 

Fighting  ability  seems  unrelated  to  men¬ 
tal  ability  in  group#  such  u  were  found  in 
Korea — at  least  as  measured  by  the  Read* 
ing  and  Vocabulary,  the  Arithmetic  Rea* 
soning,  and  the  Pattern  Analysis  tests  of 
the  Army  Clauification  Battery.  The 
scores  of  the  Mechanical  Aptitude  and  the 
Shop  Mechanics  tests  also  hiled  to  differ* 
entiate  between  good  and  poor  riflemen. 

Good  riflemen  have  had  more  combat  ex¬ 
perience.  In  fact,  the  length  of  combat 
experience  was  the  one  factor,  of  all  those 
studied,  most  closely  associated  with  per* 
formance. 

Human  Factors: 

A  ]N  KARLIER  semiannual  report*  dis- 
cussed  the  contributions  made  by 
ORO  to  the  inter-service  study  of  the  Work¬ 
ing  Group  on  Human  Behavior  under  Con¬ 
ditions  of  Military  Service. 

These  contributions  have  now  been 
brought  together  in  systematic  form  and 
published  under  the  title,  Human  Factors 
in  Military  Operations  (unclassified) .t  The 
volume's  22  chapters  cover  such  subjects 
as — 

Some  Crucial  Problems  in  Manpower. 
American  Culture,  National  Character, 

•  V..I  IV.  N<i,  IT,  HI  llvrrinhrr  IS'.l. 
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CoacluaioM 

1.  A  rifleman’s  capacity  to  deal  with  the 
stresses  of  combat  with  a  minimum  of  emo* 
tional  disturbance  is  more  important  than 
the  characteristics  now  routinely  measured 
for  purposes  of  selection  and  assignment 
A  test  of  emotional  reactions  should  make 
it  possible  to  identify  many  potentially 
poor  combat  riflemen.  No  such  lest  exists 
for  general  use  but  one  probably  could  be 
— and  ought  to  be — developed. 

2.  Combat  experience  brings  a  steep 
rise  in  effectiveness,  followed  by  a  levelling- 
off  period.  Once  the  rise  has  levelled  off 
— 120  days  under  Korean  conditions — rest 
periods  might  be  most  advantageous. 

A  Summing  Up 

and  Problems  of  Mobilization. 
Skilled  Behavior  under  Conditions  of 
Stress. 

Training  Aids  and  Devices. 

Military  Life  and  Mental  Health. 

Th^  Military  Hierarchy  and  “Caste" 
Divisions. 

Problems  in  the  Utilization  of  Troops 
in  foreign  Areas. 

n  general,  each  chapter  seeks  to  answn, 
“What  we  do  know  now  about  this  subject, 
und  where  ought  we  go  from  here?" 
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CONFIDENTIAL 


Alternatives  to  Surrender 

Many  A—crtea—  mchu  to  kave  become  priaoners  anneceMarily. 

Whli  aKire  empkaab  aa  wkal  am  iaolaled  oaii  can  do,  and 
witk  aaore  I’ngged  traininf,  men  wonld  be  leaa  likely  to  give  np. 


CLOSELY  tyiag  ia  with  the  problem  of 
bow  ■  eoldier  who  becoawa  a  POW 
shodd  coedoet  biaMatf  ia  the  problem  of 
bow  be  caa  keep  from  hacomiag  a  POW. 

ORO  baa  eiamined  oae  phaae  of  the 
queatioe*  by  atadyiag  the  drcaaaataaca 
under  wbkb  a  nomber  of  Amerieaaa  have 
been  taken  priaooer  aad  by  coasideriag  the 
poteatialitim  of  the  iadaled  nail— the 
group  that  givea  rim  to  a  BMjority  of  the 
US  priaonera  takea  ia  grouad 
Tiadiaga  are  baaed  largely  oa  an  aaalyaia 
of  1300  G-2  iaterviewa  with  repotrialed  US 
personnel  ia  the  Korean  e«Mp«igti  aad  3S0 
G-2  exrepatriatioa  reports  dealing  srith 
World  War  11  men  (EIO). 

This  aeena  to  be  the  picture: 

•  The  great  majwtity  of  the  Araericaa 
POWs  were  taken  ia  groupa.  After  their 
units  were  cut  off,  they  bad  at  least  aa  hour 
in  vhkh  to  act  before  their  situation  be¬ 
came  helpless;  some  had  a  week.  In  only  a 
minority  of  cases  was  there  a  shortage  of 
either  ammunition  or  food.  Yet  siseable 
numbers — something  like  half  the  POWs 
who  gave  information  on  this  point — either 
took  no  action  to  avoid  capture  or  else  put 
up  only  brief  resistaiKe. 

•  ono-T-2*T. 
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•  Isolated  units  tended  to  stick  to  the 
roads,  and  members  of  such  units  tended 
to  remain  with  wounded  comrades — cir¬ 
cumstances  that  made  captare  earner. 

•  Lack  of  leadership  or  direction,  as 
Fig.  20  shows,  was  the  reason  must  often 
given  for  surrender. 

Aiternmtive  Conrses 

It  is  dangerous  to  surrender  to  a  Com¬ 
munist  foe;  the  chances  of  returning  alive 
and  unbroken  in  body  and  mind  appear  to 
be  leaa  than  even.  But  generally  thwe  are 
some  allemativcB  to  surrender — for  exam¬ 
ple,  evasion  and  caeape,  or  breaking  out 
through  tneroy  lines,  or  digging  in  to  6ght, 
or  penetrating  deeper  into  enemy  territory 
to  try  guerrilla-type  action,  or  to  wait  for 
a  better  opportunity  to  break  out. 

Present  Army  training,  the  study  6nds, 
does  not  snlSciently  stress  either  the  phys¬ 
ical  and  mental  conditioning  or  the  tactics 
of  survival  necessary  for  any  of  those  alter¬ 
natives.  More  emphasis  on  combat  patrol¬ 
ling,  map-reading  and  use  of  the  •  ompass, 
supply  economy,  and  cIo«ii-  combat  would 
give  the  soIdkT  more  confiden«:c  in  his 
ability  to  try  something  besides  surrender. 


CONFIDENTIAL 


mvouwf  AIY  CUUMW  TO  SNOOTAOI  Of  lAOC  Of 

CAfTUM  HAVI  MM  MMHIWmOII  llAMOMf  0« 

•‘IMMOUWOW  DMCnOW 


K  rcommendat  ionf 

Army  doctrine  should  include  a  guide  to 
the  alternative  courses  of  action. 

Training  in  survival  techniques  and  ag¬ 
gressive  small-unit  tactics  should  be  more 
rugged  and  thorough. 

The  problem  of  maintaining  contact  be¬ 


tween  isolated  units  and  higher  headquar¬ 
ters  should  continue  to  receive  intensive 
R&D  effort. 

As  a  means  of  analyzing  operations, 
training,  and  le.idership,  returned  prisoners 
should  be  questioned  about  the  circum¬ 
stances  of  their  capture. 
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Occupying  the  USSR 


Study  of  captured  documrnU  shows  the  prob¬ 
lems  met  by  the  Nasi  occupation  forces 
and  suggests  lessons  for  American  planners. 


'PRESUMABLY  the  experience  of  the 
Germans  in  administering  occupied 
Russian  territory  in  World  War  II  can  pro* 
vide  lessons  for  Americans  charged  with 
planning  for  civil  affairs  and  military  gov* 
ernment  in  event  qI  war.  To  find  these 
lessons,  ORO  has  examined  German  war 
documents  and  from  them  has  drawn  a 


picture*  of  the  c.ganizational  setup  during 
the  occupation;  the  use  of  Russian  agencies 
and  individuals  to  further  German  aims; 
the  problems  met  in  the  fields  of  health, 
education,  public  safety,  and  manpower; 
and  the  conclusions  reached  by  the  Ger¬ 
mans. 

•  ORO  T  JOl. 


1, - 

Long-range  German  plans  to  subjugate 
the  “inferior”  Russian  people  had  a  mark¬ 
edly  adverre  effect  on  the  short-run  occupa¬ 
tion  objective  of  supporting  the  German 
war  effort.  The  Germans  fniled  to  capital¬ 
ize  on  the  Russians’  need  for  a  spiritual 
and  ideological  program  replacing  Com¬ 
munism. 


-  I 

Occupation  policies  should  contain  ele¬ 
ments  designed  to  win  the  immediate  sup¬ 
port  of  large  segments  of  the  people.  Em¬ 
phasize  freedom  of  religion,  government 
by  elected  representatives,  individual  land- 
holdings,  fulfillment  of  nationalist  aspira¬ 
tions. 
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Fig.  21.— German  occupatfoit 
of  Soviet  territory  began  in 
June  1941  and  lasted  in  efew 
areas  along  the  western  ber* 
ders  until  1945.  The 
shows  the  extent  of  the  eeM 
under  occupation  in  1942i  It 
had  a  peacetime  population  of 
at  least  60  million  people. 


perience 


Black  sea 


Cernian  planning,  based  on  the  assump¬ 
tion  (hat  military  control  would  be  needed 
only  a  few  months,  was  too  rigid  and  did 
nol  fxrrmii  changes  based  on  field  experi¬ 
ence.  Administrative  resjiunsibilities  were 
too  divided.  The  Army  was  bound  by 
directives  that  did  not  take  its  needs  into 
account. 


The  organiz-stion  should  !.c  based  on  the 
possibility  of  a  long-term  occupation  and 
need  for  flexibility  to  meet  varying  require¬ 
ments.  It  should  provide  fer  a  single  occu¬ 
pation  authority  responsible  to  the  theater 
commander.  This  authority  should  l)c  re¬ 
sponsible  for  issiiitig  all  major  policy  direc¬ 
tives  to  all  agencies  concerned. 
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The  Germane  had  lo  uae  indigeaoua 
agenciea  far  more  than  planned.  Greater 
attention  to  the  development  of  aucJi  agen¬ 
ciea  would  have  helped  in  the  pacification 
of  rear  areaa,  led  to  increased  production, 
and  reduced  the  number  of  German  ad¬ 
ministrators  and  security  troops.  Political¬ 
ly  reliable  persons  were  not  hard  to  find, 
but  good  administrators  were.  Russian 
emigre  did  not  work  out  weU. 


Plans  should  include  provisions  for  recruit¬ 
ing  and  training  Russian  personnel  for 
government  positions,  and  tor  rewarding 
them.  Local  administrators  should  be  al¬ 
lowed  a  high  degree  of  authority  and  re¬ 
sponsibility.  They  should  be  given  ade¬ 
quate  supplies.  Orders  to  tiiem  should 
come  along  a  single  channel. 


Some  of  the  operations  were  hampered 
by  the  brutal  behavior  of  individual  Ger¬ 
man  military  and  civilian  personnel  Also, 
there  was  a  wide  gap  between  promise  and 
performance. 


Occupying  troops  and  personnel  should  be 
indoctrinated  cn  how  to  treat  the  popula¬ 
tion.  Close  coordina''on  will  be  needed 
among  peywar,  public  information,  and 
military  government  planners  and  oper¬ 
ators. 


Initial  Russian  willingness  to  cooperate 
changed — in  large  part  because  of  Ger¬ 
man  plans  for  political  domination  and 
economic  exploitation  and  because  of  Rus¬ 
sian  military  victories;  in  part  because 
of  Russian  partisan  activities  in  rear  areas 
and  limited  German  manpower. 


Provide  for  adequate  security  troops  and 
strong  public  safety  organization  in  rear 
areas,  a  uniform  system  of  compulsory  re¬ 
gistration  of  the  occupied  population,  and 
training  of  local  personnel  in  police,  fire- 
fightina,  and  air-defense  activities. 


The  Germans  had  intended  to  offer  the 
people  only  very  limited  educational  oppor¬ 
tunities.  They  underestimated  Soviet  edu¬ 
cational  standards  and  public  pressure  for 
edi'.ration. 


The  burden  of  public  health  work  fell 
on  a  small  number  of  Germans.  There  was 
a  great  shortage  of  civilian  hospitals.  Pro- 
fessional  personnel  had  gone  with  the  army 
or  fled. 


.V  comprehensive  educational  program 
should  be  implemented  early.  Buildings, 
textbooks,  and  other  school  materials 
should  be  planned  for. 


Planners  need  to  consider  means  of  replac¬ 
ing  evacuated  local  medu  al  ai  d  technical 
{■ersonnel;  also,  how  to  obtain  mrilii  al  sup¬ 
plies  and  hospital  facilities. 
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The  Ccmuiiu  found  levere  labor  short* 
agea  in  the  rear  areas.  Uniform  pay  scales 
were  unrealistic  because  supplies  were  not 
uniformly  available. 


Priorities  for  the  utilisation  of  local  man* 
power  should  be  set  up.  Schools  for  giving 
training  in  the  technical  skills  may  be 
needed.  Where  required,  rations  should 
supplement  payment  in  currency.  As  far 
as  possible,  workers  should  he  assigned  to 
home  areas. 


Russians  in  Security  Work 


A  companion  study*  examines  in  detail 
the  use  of  Soviet  nationals  for  security  and 
public  safety  activities  in  rear  areas.  This 
use  was  contrary  to  German  plans  but  it 
released  troops  for  front*line  service  at  a 
time  when  partisan  activities  were  increas* 
ing.  The  Russian-manned  police  forces 
were  called  the  Ordmtngsdtensl  (OD). 

Despite  the  invaders’  mistakes,  the  Rus¬ 
sian  collaborators  contributed  considerably 
to  the  German  attempt  to  consolidate  the 
occupied  territories.  In  the  beginning  it 
was  fairly  easy  to  get  recruits.  They 
seemed  to  consider  themselves  not  as  mer¬ 
cenaries  in  the  service  of  the  Germans  but 
as  policemen  working  for  the  best  interest 
of  their  community.  Units  performed  best 
in  regular  police  tasks,  in  guard  duties,  and 
in  local  fortified  positions.  Combat  per¬ 
formance  against  partisans  depended  on 
the  morale  of  the  unit  and  the  degree  of 
German  supervision  and  leadership. 

Among  the  points  that  detracted  from 
the  effectiveness  of  OD  units:  (a)  the  lack 
of  planning  for  them;  (b)  the  initial  treat* 

•  'IHO  T  3J0. 


ment  of  OD  personnel  as  of  inferior  statue; 
(c)  German  jurisdictional  conflicts,  be¬ 
tween  the  Office  of  Military  Administration 
and  the  German  tactical  commands;  (d)  a 
shortage  of  German  officers  qualified  to 
lead  the  units;  (e)  shortages  of  weapons, 
ammunition,  food,  clothing;  (f)  lack  of 
trained  Russian  personnel. 

Among  the  Recommendations 

Decide  well  in  advance  whether  or  not 
Russian  manpower  u  to  be  utilized  in 
auxiliary  police  forces.  If  it  is,  %’est  over¬ 
all  responsibility  in  a  single  military  agen¬ 
cy.  Organize  the  units  mainly  on  a  local 
bau!s  and  make  the  recruitment  system  lo¬ 
cal  and  voluntary  as  long  as  possible;  if 
necessary,  supplement  the  voluntary  sys¬ 
tem  with  a  draft.  Provide  training  facilities 
and  adequate  supplies.  Plan  special  in¬ 
ducements,  such  ss  rations  for  families  and 
early  consideration  in  any  land  allotments. 
Use  personnel  for  the  most  part  in  activ¬ 
ities  that  protect  their  own  homes  and  their 
own  interests  in  the  community. 
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WOtKttS 


Cbu  Favor  col- 

'  loctivo  forms  of  owr>orship. 
Proud  of  thtir  ikilli,  Admir* 
Amoricart  tochnology  but 
boliovo  tho  Communist 
story  that  US  workers  are 
ground  down  by  capitalists. 


WNITKOUAI  WOtKRS 


Ukoly  to  be  weWeiielhric 
Sympathies  tend  to  lie  with 
the  West.  Have  dim  chance 
now  of  earning  anything 
above  a  bare  living.  Drive' 
for  industrialization  thr«>at- 
ens  to  force  them  into  un¬ 
skilled  labor  jobs. 


PIASANTS 


Hifkiy  meterieliatk.  Fi 
private  ownership  and  I 
reform.  Greatly  dislike 
lectivizatlon  drivei  and 
livery  quotas.  Afraid 
farms  will  be  run  like 
tories.  Most  of  them  car 
reached  by  radio. 


Target:  Czechoslovakia 

Informalion  likely  to  be  helpful  to  the  plan* 
nera  and  operators  of  a  psyrhologiral  warfare 
campaign  is  gatheretl  into  an  area  manual. 


At  the  request  of  the  Office  of  the  Chief 
of  Psychological  Warfare,  ORO  has 
prepared  an  area  manual*  on  Czechoslova¬ 
kia.  Like  the  China  manual  published 
earlier,  this  attempts  to  supply  useful  data 
on  a  potential  target  area  for  personnel 
who  might  some  day  be  engaged  in  u  psy- 
war  campaign  against  that  area. 

Volume  I,  unclassified,  surveys  the  geo- 
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graphical,  historical,  and  economic  fad 
that  have  molded  present-day  Czechosh 
kia. 

Volume  II,  also  unclassified,  consii 
political,  cultural,  and  sociological  devc 
ments.  It  includes  sections  on  ideolog 
conflicts,  education,  language,  popular  i 
ings,  and  notable  personalities. 

Volume  111,  classified  conudknt 
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Hav*  had  tcarcaly  any  dam* 
ocratk  advaation.  Paranta' 
influance  on  tham  has  baan 
waakanad  by  Communist 
camps,  work  brigadas,  and" 
so  on.  Ragima  givas  tham 
jobs,  promisas  tham  attrac¬ 
tive  careers. 


InduatriaHiadan  drive  has 
brought  new  opportunMas 
to  earn  monay.  Many  wom¬ 
an  accepting  these— but  so_ 
far  only  a  minority— tend  to 
be  pro-Soviat.  Majority  of 
woman  complain  that  the 
ragima  ruins  family  life. 


Fig.  22.— These  descriptions  of  soma  of  the  social  groups  in  Czechoslovakia 
are  highly  condensed  versions  of  material  appearing  in  the  manual. 
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covers  (he  army,  discusses  mass  communi¬ 
cations,  and  presents  sketches  of  important 
present-day  leaders.  The  final  section, 
drawing  on  all  the  information  previously 
presented,  discusses  Principles  Bearing  on 
Planning  for  Psychological  W  arjare 
against  Chechoslovakia. 

Figure  22  offers  one  sample  of  the  type 
of  information  contained  in  the  manual's 
final  section.  Here  are  a  few  more: 

The  people  of  Czechoslovakia  arc  hig!ily 
literate.  They  will  react  unfavrrably  to 
grammatical  errors  and  jx)or  accent  and 
style.  They  will  react  unfavorably,  also,  to 
sensational  handling  of  news  developments. 


The  United  Slates,  in  (he  eyes  of  most  of 
the  people,  has  allong  record  of  acting  in 
Czechoslovakia's  west  interests.  Russians, 
too,  have  traditionally  been  friends. 

Czech  and  Slomk  soldiers  traditionally 
lescrl  a  foreign  roilitary  organization  that 
they  don't  like  anq  then  join  up  with  one 
that  they  do.  t  lw  Czechs  could  never  be 
expected  to  surrender  to  a  German-speak¬ 
ing  unit,  even  on«|  under  NATO. 

Parly  leaiiership  suffers  from  constant 
doubts  ronce.Tiing  the  loyalty  of  members. 
By  acirrtualing  these  doubl,s.  psywar  may 
lead  to  ihe  overloading  of  the  Communist 
internal  security  system. 
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Disseminating 

Psywar  Leaflets 


field  leeU  provide  ■  iMwit  for  evaluatiiif  dblribotion  terlmiqne*. 
The  required  density  to  ensure  a  high  prtdMddlity  of  man*leaflet 
eontnet  seems  to  be  no  more  than  60  leaflets  per  1000  sruare 


meters. 


OREISENT  methods  of  delivering  leaflets 
'F-  in  psychological  warfare  operations 
normally  drop  anywhere  frcm  20  to  1000 
for  every  1000  square  meters,  depending 
on  the  method.  Ques:ion:  What  minimum 
number  ought  to  be  delivered  to  provide  a 
high  probability  that  a  man  will  come 
across  a  leaflet? 

To  And  out,  ORO  conducted  a  series  of 
field  tests*  in  Korea  under  varying  condi* 
tioni  of  target — from  front-line  battalions 
to  Koreen  villages — and  of  terrain.  Some 
South  Koreans  and  Americens,  in  12 
group,  participated.  They  were  instructed 
to  pick  up  all  leaflets  they  happened  to  see, 
provided  these  were  retrievable  without  un¬ 
due  liTort.  They  were  cautioned  against 
dclilierately  searching  for  leaflets. 

Analysis  of  data  leads  to  these  findings: 


#  The  best  density  for  leaflets  intended 
for  an  average  field  unit  ranges  from  5  per 
1000  square  meters  in  the  case  of  level 
tt..rain  to  12  per  1000  square  meters  in  the 
case  of  mountainous  terrain.  This  sup- 
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poMi  that  trcap  dtiuiiy  it  mot  mar*  lAm 
tmo  mail  par  1000  tftmrt  malara,  amd  tiM 
it  it  ittUai  <o  kaaa  aadk  irm  /imd  oma 
iaa/htm 

•  For  village,  town,  and  city  type  tar* 
geta,  the  denaity  ahould  range  from  6  lo  30 
leaBeU  per  1000  aqnare  metera. 

•  application  of  a  variety  of  cor* 


rection  factora  for  differing  typea  of  audi- 
encea  and  for  heavier  troop  denaitiea  co'ild 
double  theae  apecificationa.  The  over-all 
range,  therefore,  it  from  S  to  60  leafiett 
per  lOCO  square  meters.  It  is  recommended 
Aat  this  be  mode  the  basis  for  evaluating 
weapons  and  techniques  for  leaflet  distribu¬ 
tion. 


Psy war's  Influence  in  Malaya 


By  an  arrangentent  with  the  Scientific 
Adviaer  to  the  British  Army  Council, 
ORO  liaa  extended  to  Malaya  its  analyaia 
of  psychological  warfare  and  other  factors 
affecting  surrender  and  disaffection. 

The  new  study*  sampled  145  Communist 
terrorists  taken  prisoner  by  the  British 
Security  Forces  b^ween  IS  July  1953  and 
15  February  1954.  It  used  a  questionnaire 
designed  to  rate  each  of  theae  in  terms  of 
seven  factors — among  them  (a)  the  degree 
to  which  the  individual,  before  entering  the 
jungle,  had  been  in  accord  with  the  aims 
and  ideology  of  the  Malayan  Communist 
Party;  (b)  the  degree  to  which  he  felt  he 
had  been  poorly  treated  by  his  own  forces; 
(c)  the  amount  and  intensity  of  his  battle 
experience. 

Sample  question  and  possible  answers; 
While  you  were  in  the  jungle,  tu  what  ex¬ 
tent  did  you  believe  the  Government  mes¬ 
sages  about  good  treatment  given  to 
Communist  fighting  men  who  gave  up? 

. I  thought  this  was  a  complete  lie. 

. I  had  considerable  doubts  ebout 

the  truth  of  these  messages. 

. 1  thought  more  and  more  that  per¬ 
haps  the  messages  were  true. 

•  ORO  T  2S«. 


. These  messages  made  me  decide  to 

get  out  of  the  fight. 

Findings  are  in  general  agreement  with 
those  reached  earlier  in  a  study  of  North 
Korean  and  Chinese  POWs  in  Korea.* 

Main  eonclusion:  Several  factors 
work  together  to  bring  about  disaffection 
and  surrender.  One  of  these  is  psycholog¬ 
ical  warfare.  The  other  three  most  impor¬ 
tant  are  inadequate  treatment  by  one's  own 
forces,  intolerable  physical  conditions  while 
in  combat,  and  a  relatively  great  amount  of 
combat. 

The  lesson  ( presumably  applicable  to 
other  areas  as  weii  as  Malaga) :  Psychulcg- 
ical  warfare  intended  to  bring  about  disaf¬ 
fection  and  surrender  should  stress: 

1.  All  aspects  of  inadequat.^  treatment 
the  individual  soldier  receives  from  his 
own  forces. 

2.  The  iritolerableness  of  life  as  a  mem¬ 
ber  of  the  op}K>sing  army. 

3.  The  disadvantages  and  risks — lo  him 
— of  battling  a  superior  force. 

•  OUO  T  (l  EC). 
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Testing  Officers'  Knowledf^ 
about  A- Weapons 

N  THE  spring  of  1954,  ORO  helped  ad* 
minuter  a  test  of  atomic  information  to 
some  1650  oBkers  at  Army  service  schools 
and  the  Military  Academy. 

The  lest  comprised  25  multiple-choice 
items  and  50  true-false  items,  some  con¬ 
cerning  the  physical  properties  of  atomic 
weapons  and  others  dealing  with  weapons 
effects  and  atomic  tartirs.  Dcvelope<i  by 
ORO,  it  originally  had  been  given  to  the 
organization's  professional  employees  as  a 
means  of  determining  the  contents  of  a 
course  of  study  oflered  then  on  nuclear 
weapons  and  tactics.  Several  Army  instal¬ 
lations  had  asked  for  copies. 

Analysis*  of  the  answers  given  by  ofli- 
cers  shows  that — 

— of  the  75  questions,  oiheers  on  the 
average  answered  43  correctly.  On 
a  jiercenlage  basis,  half  the  officers 
got  grades  of  less  than  5.5. 

— the  higher  the  rank  of  the  officer, 
the  higher  the  score.  The  average 
number  of  correct  answ-rs  from 
second  lieutenants  was  about  40; 
from  colonels,  47. 

— officers  with  specialized  training  in 
atomic  matters  did  better  than  those 
without. 

Army  officers  scored  altoul  one  point 
higher,  on  the  average,  than  the  profes¬ 
sional  mrml*ers  of  OHO's  staff,  who  look 

•  OKO  T  .•»! 


an  equivalent  form  of  the  lest.  ORO’s  re¬ 
action  to  the  scores  made  by  its  employees 
was  to  require  operations  analysts  to  take 
a  course  on  atomic  matters.  Since  the  offi¬ 
cers,  too,  displayed  a  good  deal  of  misin¬ 
formation  about  every  aspect  of  atomic 
weapons,  the  Army  might  consider  similar 
action. 

War*Ganiing  a  SmalbUnit 
Action 

HE  MISSION  of  ORO-OCAFF  is  to  de¬ 
termine — by  means  of  war  games  and 
field  ex|)eriment8— the  capabilities  of  US 
forces  in  a  two-sided  atomic  war.  In  the 
course  of  this  analysis  the  capabilities  of 
small  units  using  conventional  weapons 
must  be  evaluated,  and  a  war-gaming  tech¬ 
nique  has  been  devised  to  assist  in  this 
work.* 

The  small-unit  actions  are  played  in 
great  detail  on  a  large-scale  map,  with  com¬ 
bat-experienced  officers  making  the  neces¬ 
sary  command  decisions.  Artillery  attrition 
is  calculated  jising  lethal  areas  and  fire  dis¬ 
persion  factors  based  on  combat  or  lest 
data  where  available,  or  on  the  opinion  of 
experienced  personnel.  The  tank-tank  and 
tank-antitank  phase  of  an  action  is  played 
shot  by  shot,  with  the  seeing  and  hit  prob¬ 
abilities  based  on  the  best  available  data. 
A  random-numlrer  selector  set  in  mroid- 
ance  with  the  probability  of  success  of  a 
given  event  determines  wbether  a  particular 
move  succeeds  or  fails. 

•  Ulff)  Stiiriy  .NimrU-r  f'.Jl, 


44 


SECRET 


CONPIDINTIAL 


Fig.  23.*-ThU  is  th«  g«m« 
bo«rd  for  tho  »m«ll*wnit 
•ction,  in  whkh  •  US 
battalion  dofortds  against  a 
suporior  anomy  forco. 


In  a  snitill'Unit  action  that  has  just  been 
gamed,  a  well>entrenched  US  battalion  hav< 
ing  eight  battalion  antitank  weapons 
(BATs)  and  reinforced  by  a  tank  platoon 
was  pitted  against  a  Soviet  mechanized 
regiment  reinforced  by  a  heavy  tank  bat* 
talion.  The  US  battalion  destioyed  nr  im¬ 
mobilised  all  the  Soviet  medium  and  heavy 
tanks  (32)  and  contained  the  Soviet  infan¬ 
try  attack.  At  the  end  of  the  game,  however, 
it  was  incapable  of  further  defensive  action 
without  reinforcement. 

The  players — officers  and  civilian 
analysts— have  l)een  severely  restricted  by 
a  lark  of  basic  data  on  several  important 
factors.  One  of  these  concerns  the  ability 
of  an  atla<'king  tank  to  see  an  antitank 
weapon  or  defending  tank  once  this  wea|>on 
has  been  fired.  Since  this  ability  must  Ik? 
known  before  the  influence  of  the  B.AT 
weapon  on  the  battalion  weapons  system 
can  l»e  fully  evaluated,  a  field  test  to  deter- 
Mine  time  values  is  planned.  The  results  of 
the  test  will  make  possible  a  realistic  study 


of  the  tank-antitank  aspect  of  small-unit 
actions  and  an  assessment  of  the  relative 
effectiveness  of  proposed  new  antitank 
weapons. 

Other  studies  stemming  from  problems 
encountered  in  the  battalion  war  game  are 
the  effect  of  shielding  in  relation  to  lethal 
areas  of  artillery  shells  and  the  general 
question  of  mine  warfare  as  it  concerns 
small-unit  actions. 

New  GtmpuUtional  MethoilH 
for  Symbolic  Logic 

YMBOUIC  logic  is  an  analytical  method 
in  which  symbols  replace  statements 
expressed  in  words.  It  can  serve  ns  .nn  aid 
to  the  complex  reasoning  required  for  the 
solution  of  many  non-numerical  problems 
— for  example,  the  analysis  of  intelligence 
rr)>orts.  But  its  pr.iclical  ulili/.aliun  bo' 
l)ern  severely  limited  because  these  prob¬ 
lems  often  present  such  n  large  number  of 
variables  that  extcn«i\e  cfilriilalinns  are 
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heeded;  with  exiting  eompuUtiontl  nwlh* 
od»,  iheM  have  been  difficult,  and  fra* 
qur«Uly  impoMible,  to  make. 

A  computational  formalism  being  devel¬ 
oped  by  ORO*  should  make  it  possible  to 
formulate  and  analyse  many  proMems  in 
symbolic  logic  for  which  conventional 
methods  have  not  been  adequate.  The  at¬ 
tempt  is  not  to  contiibute  anything  to  the 
abstract  theory  of  symbolic  logic  but  to 
put  its  methodology  to  wider  practical  use. 

The  methods  under  development  are  suit¬ 
able  for  use  with  an  electric  computer. 
They  will  be  applicable  to  problems  not 
only  in  the  analysis  of  intelligence  but  also 
in  data  processing,  decision  procedures, 
and  in  tactical  and  strategic  war-gaming. 

Single-OtH-Sign  Procedure: 
a  FieM  Test 

TUDIES  at  two  exercises  in  the  L'S 
showed  that  about  one-third  of  radio 
transmission  time  was  concerned  with  sta¬ 
tion  identification  and  message  handling. 
A  promising  way  to  reduce  station  identi¬ 
fication  time  appeared  to  be  through  the 
use  of  the  British  single-call-sign  proce¬ 
dure;  on  the  basis  of  a  word-count 
analysis,  it  offered  a  potential  saving  of 
about  30  percent. 

Would  this  potential  seving  materialize 
in  practice?  To  find  out,  ORO  supervised 
a  test  in  Korea,  in  March  1954,  in  which 
two  US  regiments  used  the  procedure  auth¬ 
orized  by  JAiNAP  and  one  used  the  single¬ 
call-sign  procedure.!  Finding;  At  lower 
echelons  and  in  vertical  transmissions  the 
British  system  does  offer  a  considerable 
saving.  But  at  higher  echelons,  since  mes¬ 
sage  length  increases  frotn  echelon  to 
echelon  while  identification  time  remains 

•  OK«l  T  rsr  iind  ORO-  I  sos. 
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the  same,  the  saving  is  only  marginal. 

Concluatont  The  use  n(  a  single-call¬ 
sign  procedure  cannot  be  rr<‘omr.-.cnded  on 
the  basis  of  significant  saving  in  time  on 
the  air.  It  may,  though,  offer  an  increase 
in  security. 

Mee;iog  the  Need 
for  Linguists 

OW  IMPORTANT  has  the  language 
barrier  been  in  the  Far  East,  particu¬ 
larly  in  Korea?  What  can  be  done  about 
it? 

In  getting  answers  lo  these  questions, 
ORO  has  interviewed,  in  person  or  by 
questionnaire,  sonte  ISOO  US  and  ROKA 
officers  and  men;  studied  the  work  of  the 
Army  Language  School;  set  up  an  experi¬ 
mental  school  in  basic  Korean  (on  the 
Second  Infantry  Division  Front  in  July 
1953) ;  and  made  other  investigations.* 

Main  fiadiagi  The  scarcity  of  military 
personnel  able  to  speak  either  Korean  or 
Chinese  reduced  the  effectivencM  of  US 
Army  forces  in  Korea  and  reduced  US  pres¬ 
tige.  It  was  partly  responsible  for  our 
probieins  in  handling  Communist  POWs, 
seriously  hampered  military  police  oper¬ 
ations,  and  interfered  with  the  conduct  of 
civil  affairs. 

Principal  Recommendations 

•  Authorize  the  Army  Language  .School 
(a)  la  Iw-gin  course*  in  critical  Aiiiatir 
languages  that  are  not  now  taught  and  in 
which  the  Army  has  few  or  no  rom|*elrnt 
linguists;  (bt  to  offer  exleudetl  training — 
18  months — to  the  lop  2.>  |)ertet)t  in  each 
graduating  class  in  rriliral  A»ialii  Inn- 
gunges  (sinc-e  in  each  of  tlir«e  i.inguages 
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llw  A?niy  •hould  train  a  few  career  officer* 
Ungubts  to  abeolvte  Hucacy). 

•  Take  an  inventory  of  language  and 
area  knowledge  in  the  Army.  To  facilitate 
tkb,  eupplement  the  Language  Fluency 
QuetUonnaire  with  a  aelf*evaIuation*of* 
proSciency  form  like  one  preeenled  in  the 
study. 

•  Reassign  to  critical  vacancies  those 
scarce  language  specialists  now  occupying 
less  critical  positions  in  which  their  knowl* 
edge  is  not  needed. 

•  Offer  refresher  courses  in  Korean 
'  and  Chinese  to  linguists  newly  arrived  in 

AFFE  and  those  who  have  been  there  six 
months  without  having  been  called  on  to 
use  their  language, 

•  Give  officers  hereafter  assigned  as 
KM  AG  advisers  a  course  in  elementary 
Korean. 

•  Authorize  the  establishment  of  40* 
hour  courses  in  elementary  Korean  for  all 
interested  US  troops  in  Korea.  ^Such 
courses  are  desirable  from  the  standpoints 
of  morale,  increased  troop  efficiency,  and 
improved  US*Korean  relations,  and  their 
cost  probably  would  be  nominal.) 

•  Consolidate  duplicating  Army,  Navy, 
and  Air  Force  language  programs  in  criti* 
cal  languages  at  a  national  language  aca* 
demy,  thereby  conserving  scarce  language* 
teaching  skills. 


I'be  Effect  of  Stormu 

DETAILED  study*  of  how  three  Hood- 
producing  rains  affected  the  o|)erations 
of  the  Eighth  Army  in  Korea  during  the 
summer  of  19S3  leads  to  these  main  find* 
ings: 

:  A  rainfall  of  3  to  4  inches  in  a  period 
of  24  hours  is  generally  sufficient  to  pro¬ 
duce  Hood  stages  on  the  principal  rivtro  in 
the  Eighth  Army  area. 

2.  Weather  forecasting  in  Korea  is  not 
sufficiently  reliable  to  forecast  such  rain* 
falls  24  hours  in  advance. 

3.  Daily  intelligence  reports  stated  that 
the  storms  had  no  eiTcc.  on  ground  oper¬ 
ations.  However,  vital  bridges  were  out, 
roads  were  closed,  and  airplanes  were 
grounded. 

4.  Plans  shouiii  be  made  for  locating 
units  such  as  storage  depots  in  areas  less 
subject  to  flooding,  for  designing  bunkers 
and  other  earthworks  to  withstand  and 
shed  tl«e  water  to  be  expected  from  sum¬ 
mer  rains,  and  for  designing  types  of  river 
crossings  that  can  operate  at  flood  stages. 
These  plans  should  be  based  on  a  detailed 
study  of  the  probability  of  rainstorms  of 
certain  intensities  in  Korea,  and  on  the  past 
history  of  flood  heights  and  flooded  areas. 

ii.  More  attention  ought  to  l)e  given  to 
keeping  a  record  of  lessons  learned  during 
storm  periods.  Such  a  record  could  he  of 
immense  help  during  future  o])erutions. 

•  OHO  T-.V'i  (AFI  EK 
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Major  Subjects 

on  \\  hirli  Work  Is  Und(‘r  Wav 


l  ACnCS  DIMSIOA 

INFANTRY  GROUP 

1 .  FMd  tMt  of  squod  rodio. 

2.  NotlMlity  of  lorgO'Kolti  oir-iupporttd  focficol  oporotioni. 

3.  Fiold  foit  of  mIvo  rtflo*. 

4.  Mootwroi  of  riflo  sqwod  offtetivtnots. 

5.  Dogrodntiof*  of  porformonc*  undor  combot  itroit. 

6.  Porformonco  of  combot  riflomon,  including  •valuation  of 

porformonc*  t«tH. 

ARMOR  GROUP 

1 .  Rtlotivt  tocticol  volu*  of  mobility,  fir»pow«r,  onj  ormor. 

2.  T«tt  dttign  and  initrumontotion  for  armorod  fltid  txptrimtnti. 

3.  Physical  comparisons  of  tank  typ«s  and  tquipmtnts. 

4.  logistics  of  armored  worfor*. 

5.  Feasibility  of  super>ronge  logistics — free  ormored  vehicles. 

SUPPORT  WEAPONS  GROUP 

1 .  Tactical  vulnerobiiity  of  CORPORAL  and  MATADOR  guidance 

systems  ta  electronic  countermeosures. 

2.  Interdiction  support  of  tocticol  ground  operations. 

3.  Role  of  Army  aviotion  in  o  future  war. 

4.  Smoll-yield  atomic  weoocns  as  a  replacement  for  artillery 

concentrations. 
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5.  Op«raflenol  •fft€tiv«nMs  of  anticrop  BW  end  CW. 

6.  Military  afloctt  of  luccouful  BW  attacks  on  livestock. 

7.  Oporotionol  offtetivonau  of  tho  COR^RAL  missil*  with  a 

GB  worhood. 

T.'CSPIIL  GROUP 

1 .  Bottlo  simulation  by  hlph>spaad  computor  tochniquos. 

2.  Quontiflcotion  of  tho  to<  »>col  offocts  of  torroin  ond  woothar. 

3.  Ootorminatlon  and  daflni.'Ic>n  of  moosurablo  factors  that 

lorvo  at  roliablo  battio>dacition  critorla. 


UKilSTICS  DIVISION ' 

MOBILIZATION  GROUP 

1 .  Supply  of  tiiod  clothing  ond  footwoor. 

LINES  OF  COMMUNICATION  GROUP 

1 .  Ditportion  of  ships  looding  or  unlooding  under  thrtot  of 

otomic  ottock. 

2.  Ship<lo>thort  tronsportotion  in  the  thootcr  of  operations. 

3.  US  internal  tronsportotion  system  in  event  of  wor. 

4.  Anolysis  of  the  Bve-echelon  mointenance  system. 

5.  Policy  guidance  to  US  military  government  in  occupied  Germony. 

6.  Local  civilian  manpower  utilisotion,  Korea. 

7.  Survey  of  knowledge  and  opinions  of  US  militory  government 

officert  in  World  War  II. 

8.  Treotment  of  politicolly  undesirable  elements;  Denosifleotion. 
INTERDICTION  GROUP 

1 .  Combustion  os  a  weopon  for  unconventional  forces. 

2.  Compilotion  of  dota  about  unconventional  warfare. 


srHAIKfilC  DIVISION 

OPSEARCH  GROUP 

1 .  Development  of  realistic  economic  models  of  enemy  and 

Allied  economies  for  application  to  strategic  gaming. 

2.  Application  of  symbolic  logic  techniques  to  militory  problems. 
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3.  Corrtlaling  computer  and  analytical  tolutions  to  tactical  games. 

4.  Transient  solutions  to  queuing  problems. 

COMPASS  GROUP 

An  evaluotion  of  ORO’s  contribution  to  psychological  war¬ 
fare  research. 

STRAT5PIEL  GROUP 

Development  and  application  of  gaming  techniques  ot  the 
strategic  level. 

COMPLAB 

Training  programmers  and  coders  for  ERA  1103.  Setting 
up  Theater  GEDA  game. 

ELECTRONICS  LAB 

Making  gaming  accessories  for  GEDA.  Designing  tonk-vs-tenk 
battle-effect  simulators  for  maneuvers. 


LM  tLIJGENCE  DIVISION 

ACQUISITION  GROUP 

1 .  Physical  detectors  and  detector  systems:  (o)  detection  of 

targets  by  physical  means;  (bl  detection  accuracy; 

(c)  planted  and  delivered  detectors. 

2.  Limitations  of  terrain  on  line-of-sight  surveillance 

and  communications. 

3.  Duration  of  targets. 

4.  Probable  targets  from  minimum  intelligence  information. 

COMMUNICATIONS  GROUP 

1 .  Information  flow  processes  in  the  communication  of 

bottlctield  intelligence. 

2.  Automatic  display  methods  for  combat  information. 

DECISION  PROCEDURES  GROUP 

1 .  The  decision  and  evaluation  process  as  it  relates  to 

tactical  action. 

2.  Evaluation  of  intelligence  information. 
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HOi^IE  defense:  division 

WEAPONS  GROUP 

1 .  Warning  and  control  roquiromonts  for  oir  dofonscs. 

2.  Roquiromontt  for  control  ond  coordination  of  iocal  defense 

weapon*. 

3.  The  effectivenes*  of  NIKE,  TALOS,  HAWK,  PORCUPINE,  and 

interceptors. 

4.  Re<,uirementt  for  nuclecr  warheads  for  surface-to-air  missiles. 

5.  Evahioting  BOAAARC,  LOKI,  and  TERRIER. 

6.  Defense  against  intercontinental  ballistic  missiles. 


TARGETS  GROUP 

t.  Thermonuclear  weapons  effects  on  US  metropolitan  areos. 

2.  Relative  values  of  US  torgets  in  terms  of  war  poten'iol. 

3.  The  optimum  distribution  of  octive  Zl  defenses. 

4.  The  effects  on  US  wor  potential  of  vorying  amounts  of 

domoge  to  the  economy. 

5.  Passive  defense  measures  for  isolated  focilities. 

6.  Effectiveness  of  evocuotion  and  other  measures  for  reduc¬ 

ing  the  vulnerability  of  civilian  populotions. 

7.  Cost-effectiveness  of  passive  measure*  in  the  over-all 

defense  system. 

8.  Vulnerability  of  the  US  to  BW  ond  CW  munitions. 

9.  Psychological  and  morale  effects  of  air  ottocks  on  the  US. 

1 0.  Vulnerobility  of  the  US  ond  its  defense  system  to  sobotoge. 

1 1 .  Vulnerability  of  US  torgets  to  the  fallout  of  thermonuclear 

weopons. 

Note  that  findings  of  most  of  the  studios  listod 
for  the  Homo  Dofonso  Division  ore  being  covered 
in  a  comprohonsivo  summary  report. 


FIELD  DIVI.SION 

ORO-USAREUR 

1 .  Technico'  means  for  reinforcing  the  natural  barrier 

characteristics  of  a  majo>  river  line. 

2.  Restrictions  imposed  by  moss  German  refugee  movement  on 

the  tactical  freedom  to  employ  special  weopons. 
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3.  C<>mporolivt  anoiytti  of  the  280— mm  gun  and  the  762-mm  rocket 

4.  Tevhnicol  meani  for  detecting  enemy  movement. 

5 .  Atomic  demoliiionf . 

6.  r-'e  requirementt  for  and  the  feosib'lily  of  on  oir  defense 

tysiem  for  Weiiem  Europe. 

OKO-USAFfE 

1.  The  tocticol  employment  of  atomic  weapons  in  the  For  East. 

2.  Tne  need  for  revisions  in  Army  logistic  doctrine,  os 

determined  by  Korean  wor  seperience. 

ORO-OCAFF 

1 .  Field  tests  to  determine  the  impoct  of  atomic  weapons  upon 

tactics.  Includes  studies  on  the  vulnerability  of  in¬ 
fantry  and  artillery  units  to  atomic  weapons  ond  on 
instrumentation  for  control  and  data  collection  iti  field 
moneuvers. 

2.  Development  and  application  of  wor-goming  methods  to  specific 

tocticol  problems.  Includes  such  studies  os  lo)  method¬ 
ology,  criteria,  and  experience  factors  in  wor-goming; 
lb)  the  wor-goming  of'two-sided,  smoll-unit  combat,  ‘n 
collaboration  with  Tactics  Division. 


M  VH  ."W.Trov  rmwi) 

1 .  Recommendations  for  Army  RAD  Program. 

2.  How  best  to  present  status  reports  on  Army  programs  to  top 

monogement. 

3.  Evoluotion  of  Army  weapons  inventories. 

4.  Relation  of  procurement  schedules  lo  i  iveniories  and  to 

obsolescence. 

PSYCHOLOCiCAi.  WARFARE  STUDIES 

1 .  A  cose  book  i-.  psycF.al  'gicu  warfare. 

2.  Ctechctlovokio;  An  ;.ieo  manual. 

3.  Ctech  jslovckio;  A  handbook  for  psywor  personnel. 

4.  leaflet  disteminotion  for  psychological  warfare. 

5.  Critico'  requirements  for  psywor  personnel. 
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3.  Comparative  analysis  of  the  280*-mm  gun  and  the  /62->mm  rocket. 

4.  Technical  means  for  detecting  enemy  movement. 

3.  Atomic  demolitions. 

6.  The  requirements  for  ond  the  feasibility  of  an  air  defense 
system  for  Western  Europe. 

ORO-USAFfE 

1 .  The  tactical  employment  of  atomic  weapons  in  the  Far  East. 

2.  The  need  for  revisions  in  Army  logistic  doctrine,  as 

determined  by  Korean  wor  3xperience. 

ORO-OCAFF 

1 .  Field  tests  to  determine  the  impoct  of  atomic  weapons  upon 

tactics.  Includes  studies  on  the  vulnerability  of  in¬ 
fantry  and  artillery  units  to  atomic  weopons  ond  on 
instrumentation  for  control  and  data  collection  in  field 
maneuvers. 

2.  Development  and  application  of  war-gaming  methods  to  specific 

tactical  problems.  Includes  such  studies  as  (a)  method- 
oloflYi  criteria,  ond  experience  factors  in  war-gaming; 

(b)  the  war-gaming  of  two-sided,  smoll-unit  combat,  in 
collaboration  with  Tactics  Division. 


JSPKCr.VF.  STAFF  SECTfOiN  BRAND 

1 .  Recommendations  for  Army  RAD  Program. 

2.  How  best  to  present  status  reports  on  Army  programs  to  top 

management. 

3.  Evaluation  of  Army  weapons  inventories. 

4.  Relation  of  procurement  schedules  to  i.iventories  and  to 

obsolescence. 


PSYCHOLOGICAL  WARFARE  STUDIES 

1.  A  case  book  i'.  psychoirgicu  warfare. 

2.  Csechcstovokia:  An  wieo  monuo’. 

3.  Cxechoslovakio:  A  handbook  for  psywor  personnel. 

4.  Leaflet  dissemination  for  psychologicol  warfare. 

5.  Critica*  requirements  for  psywor  personnel. 
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